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THE INFLUENCE OF INTRATHECALLY ADMINIS- 
TERED ADRENALINE ON THE ADRENAL 


CORTEX. 


By S. Ross, 
From the Department of Physiology, 
University of Melbourne. 


A sERIES of experiments has been designed to evaluate 
the possible control of endocrine function by means of 
drugs injected into the cerebro-spinal fluid. 


In considering such a problem the anatomical relation- 
ships between the subarachnoid space, hypothalamus and 
hypophysis cerebri are of great importance. Such relation- 
ships will indicate, on anatomical grounds, the possible 
structures which could be affected by drugs placed in the 
cerebro-spinal fluid. The hypothalamus is intimately 
related to the cerebro-spinal fluid. Many of the important 
nuclear groups are situated in the floor and lateral wall of 
the third ventricle. The mammillary bodies, optic chiasma 
and posterior perforated substance of the hypothalamus are 
related to the interpeduncular cistern. These observations 
would indicate that the hypothalamus is possibly readily 
accessible to the action of drugs circulating in the cerebro- 
spinal fluid, being separated from the fluid by only the thin 
pia mater and ependyma. 


Opinions have varied widely concerning the meningeal 
relations of the hypophysis cerebri. Sunderland (1945) has 
presented a review of the literature on this subject and 
has added the results of his own investigations on human 
autopsy material. The following is a summary of his 
conclusions. In many cases the aperture in the diaphragma 
selle is so large that it is only partly occupied by the 
pars tuberalis and infundibulum. The residual lumen is 
closed and the fossa completely sealed off by the reflection 
of the pia from these structures to the margin of the 
aperture. Only occasionally, and particularly posteriorly, 
is the dura firmly applied to the structures passing through 
it. The type and amount of glandular tissue establishing 
a relationship with the subarachnoid space, in the absence 


of any intervening dura, varies over wide limits, but 
depends on the size of the aperture in the diaphragma selle 
and the degree of penetration of the leptomeninges into the 
fossa. In infancy and childhood there is normally no 
arachnoid and no subarachnoid space extension below the 
dural aperture; consequently the subarachnoid space is 
applied only to the pars tuberalis and the superior surface 
of the pars anterior. In adults, the arachnoid and the sub- 
arachnoid space can often descend through the aperture 
and ultimately extend over the entire upper surface, or 
even completely around the whole body. However, the 
perihypophyseal capsule surrounding the body of the gland 
is thick and would probably exclude drugs in the cerebro- 
spinal fluid from diffusing into the pituitary. On the other 
hand, the neural and tuberal elements of the stalk lack this 
thick capsule above the level of the diaphragma selle. In 
this situation they are ensheathed only by a thin coating 
of pia mater, so that diffusion of drugs and cerebro-spinal 
fluid would seem on anatomical grounds to be possible. 


The vascular arrangement relating the hypothalamus 
and hypophysis cerebri, the so-called hypophyso-portal 
circulation, has been studied by various workers, particu- 
larly Popa and Fielding (1930) and Wisloki and King 
(1936). Essentially, the arrangement consists of a rich 
capillary network in the region of the hypothalamic 
neurons, which passes down the infundibulum to drain into 
the capillary and sinusoidal system of the anterior part 
of the pituitary. The physiological implication of this 
arrangement is in support of the neural control of the 
anterior part of the pituitary by “hypothalamic hormones”, 
which could drain directly down to the anterior part of 
the pituitary. However, several critical points in this 
anatomical concept are still controversial. The direction 
of the flow of blood is by no means certain, but is thought 
to be from the hypothalamus down to the anterior part 
of the pituitary. Popa and Fielding (1930) are of the 
opinion that the hypothalamic and pituitary capillary net- 
works are connected by venules, whereas Wisloki and King 
(1936) describe only a poor capillary connexion between 
these situations. These questions are important in so far 
as drugs placed in the cerebro-spinal fluid could diffuse into 
the “portal circulation” either directly or via the hypo- 
thalamus to reach the pituitary. 
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In order to affect the hypothalamus or pituitary, drugs 
injected into the cerebro-spinal fluid would have to diffuse 
through the ependyma or pia mater to reach the interstitial 
fluid and so come into contact with the neuronal or 
endocrine cells. If a drug is capable of diffusing through 
the pia mater or ependyma, the amount reaching the 
peripheral circulation depends on the hemato-encephalic 
barrier, the permeability of the pituitary and brain capil- 
laries, and the local destruction of the drug in the cerebro- 
spinal fluid, pituitary and brain tissues. Obviously, the 
amount reaching the peripheral circulation will vary from 
one drug to another and will be a factor in determining the 
total pharmacological effect when it is injected into the 
cerebro-spinal fluid. If the active drug does not reach the 
peripheral circulation after its injection into the cerebro- 
spinal fluid, or does so only in very small quantities, one 
can assume that the effect has been due only to a central 
drug action on those cells bathed by the cerebro-spinal 
fluid. This is illustrated by the intrathecal or intra- 
ventricular injection of pituitrin (Cushing, 1931), eserine, 
“Prostigmin”, acetylcholine and acetyl-beta-methylcholine 
(Dikshit, 1935; Henderson and Wilson, 1936; Kremer, 
1942). When these various drugs are injected by the 
intrathecal or intraventricular route, it is found that (i) 
the dose required to produce a neurological disturbance is 
far less than when given intravenously, (ii) the duration 
of the effect is prolonged over hours, compared to the rela- 
tively short response following intravenous injection, (iii) 
the qualitative effects are different, often reverse to the 
peripheral action of these drugs, (iv) the intrathecal injec- 
tion below a spinal block fails to produce any neurological 
disturbance above the block. 


These results indicate that the drugs were diffusing 
through the ependyma or pia mater to have a direct effect 
on the nervous system, with little or no peripheral circu- 
lation or action. 

In the first of the present series of experiments an 
attempt was made to increase the activity of the pituitary- 
adrenal axis by the administration of adrenaline directly 
into the cerebro-spinal fluid. Adrenaline was chosen 
because a great deal of evidence suggests that it is 
intimately concerned in the pituitary adrenal response to 
stress. Becht (1920) demonstrated that after the adminis- 
tration of adrenaline into the cerebro-spinal fluid none of 
the usual peripheral adrenaline effects were produced. 
This has been confirmed by Leimdorfer et alii (1947). 
Moreover, adrenaline could be detected in the cerebro-spinal 
fluid twelve to sixteen hours after its intrathecal injection 
(Becht, 1920; Leimdorfer et alii, 1947). These observations 
indieate an efficient hemato-encephalic barrier as far as 
adrenaline is concerned, and the absence of effective adrena- 
line destruction .in the subarachnoid space. Therefore, it 
will be valid to assume that the pharmacological action of 
intrathecally or intraventricularly administered adrenaline 
depends almost entirely on its central action. 


METHODs. 
Hzematological. 

Direct count of capillary blood eosinophile cells and total 
leucocytes was carried out by the method of Randolph 
(1948, 1944). The diluting fluid was made up with 50 milli- 
grammes of phloxine, 50 millilitres of distilled water and 
50 millilitres of propylene glycol. Mixing time was stan- 
dardized at three minutes to obtain a uniform cell dis- 
tribution in the 1:10 dilution of the blood sample. Four 
chambers were counted. A different site was chosen to 
obtain capillary blood for each count so that local tissue 
changes would not interfere. 


Chemical. 


The blood sugar content was estimated by the method of 
Hagedorn and Jensen (1923), the urinary uric acid content 
by the method of Benedict and Franke (1922) and the 
urinary creatinine content by the method of Folin (1914). 


Drugs and Administration. 


Adrenaline hydrochloride 1:1000 solution made up with 
0-8% sodium chloride, 0-22% sodium bisulphite and 0-08% 
tartaric acid was used in these experiments. Glucose was 
often added to make a 5% glucose solution which was 
hyperbaric. Two hundred milligrammes of ascorbic acid 
were occasionally added to protect the adrenaline from 
oxidation. There were insufficient results to indicate 
whether this made any appreciable difference. The adrena- 
line was given by the subcutaneous, intrathecal and intra- 
ventricular routes. Subcutaneously adrenaline was given in 
doses of 0-3 milligramme as a single injection, or 1:0 milli- 
gramme in three injections at five-minute intervals. Intra- 
thecal injections were given by a spinal puncture in the 
third or fourth lumbar intervertebral space. The patient 
was immediately placed in a supine position with the foot 
of the bed raised, and this position was maintained for 
two to four hours. The adrenaline was given in doses of 
one to five milligrammes; the total volume of fluid injected 
was one to five millilitres. With full precautions, including 
fine lumbar puncture needle, solution warmed to body 
temperature, posture and correct psychic approach, the 
incidence of post-spinal headache was very low. On two 
occasions 0-20 milligramme of adrenaline was injected into 
the lateral ventricle via a previously-made burr hole. 
ACTH (Armour and Company) in 25-milligramme doses 
and cortisone acetate (Merck) in 100-milligramme doses 
were injected intramuscularly to test adrenal and metabolic 


responses. 


Clinical. 


Intrathecal adrenaline injections were given to a number 
of patients. Of these, only seven (four with rheumatoid 
arthritis, two with asthma and one with gout) would be 
expected to improve clinically with ACTH or cortisone. The 
others were selected from volunteers, including con- 
valescent and secondary carcinoma patients. For prolonged 
experiments the patients and controls were placed on a 
relatively constant (but not weighed) diet, and twenty- 
four-hour samples of urine were collected. For the short- 
term experiments the patient was studied in the fasting 
state, the last food being given at 8 p.m. on the day prior 
to the test. On the test day water was allowed ad libitum, 
and in addition a half-pint was given at 6 a.m., 8 a.m. and 
11 a.m. The various adrenaline and control injections were 
given at 8 am. Urine samples were collected between 
6 a.m. to 8 a.m. and 11 a.m. to 1 p.m. Blood for hemato- 
logical examination and blood sugar estimation was col- 
lected at 8 a.m. and 12 noon. 


Daily clinical assessment of the progress of the joint con- 
dition was made by recording (i) subjective symptoms, 
especially aches, pains and stiffness in joints, (ii) range 
of movement, (iii) joint tenderness, and (iv) power of grip 
measured by ability to squeeze a rubber bag attached to a 
mercury manometer. The results are expressed as milli- 
metres of mercury pressure developed. The joints were 
examined at the same time each day and the observations 
were often duplicated by independent observers. Asth- 
matics were assessed by chest examination and recording 


of the number of attacks per diem. 


RESULTS. 
General. 


Intrathecal administration of adrenaline was well 
tolerated by most patients. Immediately after the injec- 
tion, tingling was often felt down the legs. One patient 
stated that he had diminished sensation in a full rectum 
and two female patients complained of a hesitancy at the 
onset of micturition. Neurological examination gave normal 
results, except for an equivocal loss of sensation to light 
touch on both lower limbs. These features disappeared 
within half an hour. No true spinal anesthesia was pro- 
duced. Intrathecal administration of adrenaline has been 
used to prolong the spinal anesthetic effect of ‘“Nuper- 


1Burr holes and intraventricular injections were made by 
Mr. K. Bradley, of the Neurosurgical Department, Alfred 


Hospital. 


| 
j 
q 
> 
: 
| 
| 


OcToBER 13, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA 487 


caine’, and it can produce some degrce of anesthesia by 
itself (Priddle and Andros, 1950). However, when used as 
an adjunct to anesthesia, or to produce anesthesia by 
itself, the adrenaline solution is made hyperbaric and the 
patient sits up immediately after the injection; conse- 
quently, the adrenaline is localized and concentrated to the 
lower part of the spinal theca. After the intrathecal injec- 
tion of adrenaline, one patient developed a pain of sciatica 
type and distribution in both legs which lasted two days. 
One severe and three minor post-spinal headaches occurred. 
In these patients the cerebro-spinal fluid was normal 
microscopically and of normal pressure. Actually, the head- 
aches occurred in the earlier part of the experiment, so 
that technique may have been a factor in their production. 
Since a standard technique, as described above, has been 
adopted, not one post-spinal headache has occurred, Tremor, 
pallor, sweating, nausea and vomiting have occasionally 
been observed during the hour after the injection. Some 
patients felt drowsy, and one patient regularly slept for 
a few hours after each injection. The usual adrenaline 
effects on the cardio-vascular system were not observed. 
The pulse rate and blood pressure do not change signifi- 
cantly after even two to five milligrammes of adrenaline 
given by this route. Table I shows the mean recordings of 
pulse rate and blood pressure in five patients after two 
milligrammes of adrenaline given intrathecally. 


TABLE I. 
Pulse Rate and Blood Pressure Following Intrathecal Adminis- 
tration of Two Milligrammes of Adrenaline. Results are the 
Mean Recordings on Five Patients. 


Time in Blood Pressure 
Hours after Pulse Rate in Millimetres 
Injection. per Minute. of Mercury. 

| 
0 82 | 133 
0-5 77 | 130 
1-0 80 | 128 
1:5 80 | 120 
2-0 } 84 124 
2°5 80 | 124 
3-0 81 124 
3°5 | 81 | 125 


On a few occasions the patients did develop tachycardia, 
palpitation and throbbing. It was felt that this was due 
to a leak of cerebro-spinal fluid containing adrenaline; it 
particularly occurred if the lumbar puncture had been 
difficult, a large needle had been used or a minor hemor- 
rhage had taken place into the cerebro-spinal fluid. 


Hematological. 


In patients with intact hypothalamic-pituitary-adrenal 
axis, a single intrathecal injection of one or two milli- 
grammes of adrenaline produces a fall in the number of 
circulating eosinophile cells. Because of variations in the 
initial level of eosinophile cells, it was decided to consider 
the results as a percentage fall of the initial count. The 
validity of using percentage change rather than absolute 
change has previously been demonstrated (Forsham et alii, 
1948; McDermott et alii, 1950). Figure I shows the 
percentage fall in eosinophile cells over four hours follow- 
ing various procedures. Control lumbar puncture and sub- 
cutaneous injection of saline do not produce a great 
change, whereas subcutaneous or intrathecal injection of 
adrenaline produces a profound fall in circulating eosino- 
phile cells. The mean change (-83%) after one milli- 
gramme of adrenaline given intrathecally is greater than 
that after the same dose given subcutaneously (-66%), 
and is moreover comparable to the response obtained by 
Recant et alii (1950) after the intramuscular injection of 
25 milligrammes of ACTH (-74%). Eosinophile cell 
depression is a very sensitive indicator of adrenocortical 
activity and responds nearly maximally to one milligramme 
of adrenaline or 25 milligrammes of ACTH (Recant et alii, 
1950). Therefore, when the results are in the near 
maximum response range, it is not valid to compare quan- 
titatively the degree of adrenocortical activation by this 


indicator. Figure II, A, shows the eosinophile cell depres- 
sion and recovery with respect to time after a single two- 
milligramme intrathecal injection of adrenaline. The 
maximum response occurs in four to six hours, after which 
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Percentage change in eosinophile cell counts four hours 

after various procedures. Each point represents the 

result obtained on one subject. The heavy bars 
indicate the mean value for the group. 


the eosinophile cell level gradually recovers, returning to 
the original value in forty-eight hours. Recant et alii have 
demonstrated a relative refractory period for the eosino- 
phile cell response within six hours after a single sub- 
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Ficurp II. 


A: Mean curve of eosinophile cell count depression 
and recovery with respect to time following a single 
two-milligramme intrathecal injection of adrenaline. 
B: Mean curve of eosinophilic cell count depression 
with respect to time following repeated intrathecal 
injections of adrenaline at intervals of twelve hours. 
Each point represents the result obtained on one sub- 
ject. Results are expressed as percentage change from 
pre-injection count. 


cutaneous dose of adrenaline. This was proved to be a 
block at the adrenal level, because the eosinophile cells 
at this time did not significantly respond to ACTH, whereas 
“Eschatin” produced an eosinophile cell fall. In order to 
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determine whether the recovery of the eosinophile cell 
level following a single intrathecal injection of adrenaline 
was due to a block in the hypothalamic-pituitary-adrenal- 
eosinophile cell chain, or merely due to a waning effect of 
the original adrenaline, a second intrathecal dose was given 
twelve hours after the initial injection. This experiment is 
illustrated in Figure II, B. It can be seen that over a forty- 
eight-hour period the eosinophile cell recovery can be pre- 
vented by repeated twelve-hourly intrathecal adrenaline 
injections. This would exclude a major block in the hypo- 
thalamic-pituitary-adrenal-eosinophile cell chain. Intra- 
thecal injection of adrenaline also produces an increase in 
the total leucocyte count. The mean rise over four hours 
was 41%, with values ranging from 6% to 112%. Changes 
in total leucocyte fount following adrenocortical activation 
are much more variable than the corresponding changes in 
the eosinophile cells. Changes in leucocytes have been 
charted for two experimental periods (Figures IX and X). 


Urinary Uric Acid/Creatinine Ratio. 


ACTH or 11-17 oxysteroid administration produces an 
increase in uric acid excretion. Creatinine excretion 
remains fairly constant or shows a slight decrease. There- 
fore, to obviate the necessity for complete urine collections 
and accurate volume measurements, changes in uric acid 
excreted were computed as differences in uric acid/ 
creatinine (U/C) ratio. Figure III shows the percentage 
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Percentage change in fasting urinary U/C 
ratio three to five hours after various pro- 
cedures. Each point represents the result 
obtained on one subject. The heavy bars 
indicate the mean value for the group. 


change over three to five hours in the U/C ratio following 
various procedures. These experiments were carried out 
with the subject in the fasting state; urine samples were 
collected between 6 a.m. to 8 a.m., and 11 a.m. to 1 p.m. 
The various injections were given at 8 a.m. The U/C ratio 
did not rise after subcutaneous saline’ injection, control 
lumbar puncture and subcutaneous injection of one milli- 
gramme of adrenaline. This agrees with the observation of 
Recant et alii (1950) and Bliss et alii (1951), who did not 
find a rise in the U/C ratio four hours after subcutaneous 
injection of adrenaline—in fact, a slight but statistically 
insignificant fall was observed. 


One milligramme of adrenaline given intrathecally pro- 
duced a mean rise of 38%, with values ranging between 
22% and 70%. Under the same conditions, 25 milli- 
grammes of ACTH produced a mean rise in the U/C ratio 
of 90% (Forsham et alii, 1948). These last-mentioned 


investigators also showed that the U/C ratio in urine 
samples collected from 6 a.m. to 8 a.m. after an overnight 
fast were fairly constant from day to day in the same 
individual. In Figure IV the daily fasting U/C ratios of 
two normal convalescent men are plotted. The urine 
samples were collected between 6 a.m. to 8 a.m. and 11 a.m. 
to 1 p.m. each day. The fasting ratios from day to day 
showed only a small variation. 


Three subjects (solid lines, Figure IV) were each given 
one milligramme of adrenaline intrathecally at 8 a.m. after 
a control fasting U/C ratio had been determined. Seventy- 
two hours later the fasting sample of urine between 6 a.m. 
and 8 a.m. was collected and examined. The U/C ratio had 
increased by 224%, 103% and 37% in these subjects. 
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Daily fasting urinary U/C ratio in two control and 

three test subjects. The controls (dotted lines) 

received no treatment. The test subjects (solid lines) 

received one milligramme 4 — intrathecally 
at time 0. 


Five patients were placed on a relatively constant (but 
not weighed) diet, and twenty-four-hour urine samples 
were collected. Subject A acted as a control, Subjects B, 
C, D and E each received two milligrammes of adrenaline 
intrathecally on the morning and evening of the test day. 
The change in the U/C ratio on the test days with respect 
to the control days is indicated in Figure V. The mean 
increase was 56%, with values ranging from 35% and 80%. 


Blood Sugar. 


Figure VI shows a four-hour fasting blood sugar curve 
(mean of five results) following the intrathecal adminis- 
tration of one milligramme of adrenaline. The fasting 
blood sugar level increased from 101 to 123 milligrammes 
per centum in two hours, and this rise was maintained for 
at least an additional two hours. 


Several subjects were placed on a relatively constant diet 
with regular meal times, and the blood sugar content was 
determined two-hourly between 10 a.m. and 4 p.m. on 
control and test days. Subject B (Figure VII) received 
two milligrammes of adrenaline intrathecally at 10 a.m. 
The blood sugar curve was elevated for the following six 
hours, the peak reaching a figure 50 milligrammes per 
centum higher than that at the corresponding time on the 
control day. Subject A (Figure VII) received five milli- 
grammes of adrenaline intrathecally at 10 a.m. The blood 
sugar curve was still further elevated and the effect was 
more prolonged than in the previous case. Subjects A and 
B (Figure VIII) each received five milligrammes of adrena- 
line intrathecally at 10 a.m. on the first test day and then 
two milligrammes twelve-hourly for three more injections. 
The blood sugar curve was elevated on the first and more 
so on the second test day. The 10 a.m. blood sugar value 
on the second test day represents the elevation maintained 
twelve hours after the previous adrenaline administration. 
It is apparent that intrathecal injection of adrenaline has 
a marked and prolonged effect on the fasting and non- 
fasting blood sugar level. 
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Intraventricular Administration of Adrenaline. 


Two patients each received 0:2 milligramme cf adren- 
aline into the lateral ventricle via a posterior burr hole. 
The results over forty-eight hours for one subject are 
charted in Figure IX and tabulated in Table II. A fasting 
control sample of urine was collected between 6 a.m. and 
8.30 a.m., blood for the initial eosinophile cell count, total 
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Figure V. 


Daily twenty-four-hourly urinary 
U/C ratio in one control (A) 
and four test subjects (BCDE). 
The test subjects received two 
milligrammes of adrenaline 
intrathecally on the morning and 
evening of the test day. Each 
point represents a value prior to 
the injection. Crosses repre- 
sent value on test days. 


leucocyte count and fasting blood sugar estimation was 
obtained at 8.30 a.m., after which the adrenaline was 
administered (time 0). Fasting urine samples were col- 
lected four, twenty-four and forty-eight hours after the 
injection, and blood samples were obtained at varying 
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Ficure VI. 
Fasting blood sugar curves. Solid line 


represents mean of five results following 

intrathecal injection of one milligramme of 

adrenaline. Broken line represents result 

of intraventricular injection of 0-2 milli- 
gramme of adrenaline. 


times throughout the forty-eight hours. The fasting blood 
sugar content increased from 100 to 150 milligrammes per 
centum in an hour, and gradually fell to 110 milligrammes 
per centum in four hours. The fasting blood sugar curve 
is plotted and compared with that obtained with one 
milligramme of adrenaline given intrathecally in Figure 
VI. The eosinophile cell depression is compared with the 
effect obtained with other procedures in Figure I. The 


results show that a relatively small dose of adrenaline 
(0-2 milligramme) injected directly into the lateral ven- 
tricle produced profound changes over a forty-eight hour 
period in the number of eosinophile cells (maximum 
change, a decrease of 95%), total leucocytes (an increase 
of 48%), fasting U/C ratio (an increase of 100%) and 
fasting blood sugar content (an increase of 55 milligrammes 
per centum). There was no significant change in the 
pulse rate and blood pressure. 


Clinical Studies. 
Asthmatics. 


Mrs. M.D., a widow, aged fifty-eight years, with asthma 
of three years’ duration was admitted to the hospital with 
status asthmaticus. She had been in hospital for four days 
when these investigations were begun. The summary of 
studies on this patient is represented in Figure X. After a 
control period of ten days, she was given five milligrammes 
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Daily (10 a.m., 12 noon, 2 p.m. and 4 p.m.) blood 
sugar curves on control (solid line) and _ test 
(broken line) days. Subject A received five milli- 
grammes and subject B two milligrammes of 
adrenaline intrathecally at 10 a.m. on test day. 


of adrenaline intrathecally at 9 a.m. and two milligrammes 
of adrenaline intrathecally at 9 p.m. on the test day. Within 
four to five hours after the first injection, the eosinophile 
cell count fell from 545 to 37 per cubic millimetre and the 
total leucocyte count rose from 7800 to 10,900 per cubic 
millimetre. The eosinophile cell count remained depressed 
for the entire test day. Fifteen hours after the last injec- 
tion, the eosinophile cell count had recovered to a value of 
100 per cubic millimetre and four hours later had still 
further increased to 350 per cubic millimetre. The blocd 
sugar curve was elevated on the test day, and the U/C 
ratio increased from 0°62 on the preceding control day to 
0°84 on the test day. The patient had previously been con- 
fined to bed, often requiring intranasal administration of 
oxygen and subcutaneous injections of adrenaline. During 
the control period, she was getting three to nine asthmatic 
attacks per day. On the test day, she was completely 
asthma-free. Seventeen hours after the last intrathecal 
injection, she developed a minor asthmatic attack which, 
interestingly, occurred just at the time the eosinophile cell 
count was rising (dotted lines, Figure X). She has not 
received any further treatment and has been asthma-free 
for one month. Unfortunately, she developed a severe post- 
spinal headache, lasting for some weeks. 


Mr. T.C., a married man, aged fifty-nine years, had been 
confined to bed for several weeks prior to the study. On an 
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Ficure VIII. 
Daily (10 a.m., 12 noon, 2 p.m. and 4 p.m.) blood sugar curves on two subjects A and B. Each subject received five 
milligrammes of adrenaline intrathecally at 10 a.m. on the first test day and then two milligrammes twelve-hourly 
for three more injections. 


average, he was getting 20 asthmatic attacks per day, for 
which he was using an inhaler. He was started on a course 
of intrathecal adrenaline injections, receiving two milli- 
grammes every second day for eight days. Three hours 
after the first injection, his asthma began to lessen in 
severity, so that he then had only four minor attacks 
per day, and he became ambulatory. Ten days after the 
last treatment and whilst he was still in hospital, he 
quarrelled with his wife, and immediately developed a series 
of severe asthmatic attacks. Psychotherapy, subcutaneous 
injections of distilled water and subcutaneous injections of 
adrenaline failed to relieve this bout of asthma. He was 
given three milligrammes of adrenaline intrathecally and 
again showed a pronounced clinical improvement. This 
patient showed a very strong psychological factor in his 
illness, which makes the interpretation of the above results 
very hazardous. 

Mrs. M.M., a married woman, aged thirty-six years, was 
admitted to hospital with status asthmaticus. She received 
a control lumbar puncture plus one milligramme of 
adrenaline given subcutaneously in two divided doses. The 
eosinophile cell count fell 43%, the U/C ratio: did not rise, 
and the patient’s condition did not improve. 


Rheumatoid Arthritis. 


Miss M.G., a single woman, aged twenty-fours years, had 
generalized subacute rheumatoid arthritis of three and a 
half years’ duration. Many joints, but in particular the 
fingers and toes, were painful, tender and swollen and had 
limitation of movement. A summary of the studies on this 
patient is represented in Figure XI. Her first period of 
treatment with intrathecal adrenaline injections consisted 
of four injections, each of two milligrammes. These were 
given at twelve-hourly intervals for two days. The eosino- 
phile cell count fell 92%, and the U/C ratio increased 34%. 
There was a pronounced clinical improvement, which began 
after the first day of therapy. Relief occurred of pain on 
motion, stiffness, generalized aches and limitation of range 
of movement. The fingers, which could previously reach 


sure for left: and right hand respectively to 140 and 124 milli- 
metres of mercury pressure. Clinical remission was main- 
tained for six days, then the joints reverted to the pre- 
treatment condition. The second period of study began 
with a control lumbar puncture. The eosinophile cell count 
fell only 11%, the U/C ratio did not increase, and the clinical 
condition did not improve. After this control test, the 
patient received two milligrammes of adrenaline intra- 
thecally every second day. After each injection, the eosino- 
phile cell count fell and then gradually recovered. The 
U/C ratio increased, reaching a peak of 2:0 after the second 
injection, and the clinical condition again improved. How- 
ever, after six days, despite continued treatment the joints 
began to regress, and at this time the eosinophile cell 
response to each injection was becoming successively 
smaller. Ten days after the commencement of therapy, and 
two days after the last intrathecal injection, a “short ACTH 
test for adrenocortical reserve” as described by Thorn et alii 
(1948) was carried out. Essentially this test consists of 
determining the change in eosinophile cell count and fasting 
U/C ratio over four hours, following the administration of 
25 milligrammes of ACTH. Normal adrenocortical reserve 
is indicated by a fall in the number of eosinophile cells and 
a rise in the U/C ratio exceeding 50%. This patient under 
the standard conditions of the test showed no change in 
the number of eosinophile cells and an actual fall in the 
U/C ratio. She was then given 100 milligrammes of 
cortisone acetate intramuscularly. Twenty-four hours later 
the eosinophile cell count had fallen 50%, and there was 
a slight increase in the U/C ratio—this represents an 
average expected change following this dose of cortisone. 
These tests point to a block or fatigue at the adrenal level 
as the cause of the lessened response to the fourth and fifth 
intrathecal injections of adrenaline. The other possibility 
considered was that there may have been an “adaptation” 
to the repeated adrenaline injections. It has been shown 
that after prolonged or repeated exposures to anoxia, this 
stress no longer induces adrenal hyperactivity (Darrow and 
Sarason, 1944). The exact mechanism of adaptation is 
unknown, but it is quite certain that it does not represent 


only to within one and a quarter to one and a half inches’ a fatigue or block at the adrenocortical level. The adrenals c 
of the palm, could now close completely. The patient said: are still capable of responding if the animal is subjected to 2 
“It is the first time for years that I have got up in the’ a different non-specific stress or to ACTH administration. Pp 
morning with my joints feeling loose and not aching.’ Her The above observations would indicate that the successive a 
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or fatigue at the adrenocortical level rather than to a specific 
adaptation to adrenaline. After the recovery period of 
sixteen days, the clinical condition of the joints had regressed 
and the U/C ratio had reverted to the pre-treatment levels. 
It was decided to give only one two-milligramme intrathecal 
adrenaline injection per week. This interval was suggested 
by the previous observation, which indicated that the clinical 
remission of the joints was maintained for about six days. 
After the first injection, the joints improved, the eosinophile 
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Figure IX. 
Change in pulse rate, systolic blood pressure, fasting 
blood sugar content, fall of eosinophile cell count, 
total leucocyte count and fasting urinary U/C ratio 
following injection of 0:2 milligramme of adrenaline 
into the lateral ventricle. The eosinophile cell, leuco- 
cyte and U/C ratio changes are expressed as percentage 
changes from the original pre-injection value. 


cell count fell 80%, and the U/C ratio increased to a peak of 
2-25, which represents an increase of 153% over the mean 
pre-treatment values. The patient received three injections 
at weekly intervals. Her joints made a moderate and pro- 
gressive, but not dramatic, clinical improvement. One week 
after the last intrathecal injection, her glucose tolerance 
was slightly impaired—the blood sugar after the ingestion 
of 50 grammes of glucose did not return to the fasting 
level within two hours (see Figure XII). 


Miss E.T., a single girl, aged fifteen years, had localized 
subacute rheumatoid arthritis, involving the small joints of 
both hands. There was an active patch of rheumatoid 
psoriasis on one hand. Her joints were swollen and tender 
and showed some limitation of movement. This patient was 
subjected to two periods of study, corresponding to periods 
two and three of the previous case. The pattern of results 
in the two cases was remarkably similar. A summary of 
the studies in this case is represented in Figure XIII. After 
control lumbar puncture, the eosinophile cell count fell 
23%, the U/C ratio did not rise, and the clinical condition of 


the joints remained unchanged. After this control investiga- 
tion, the patient received two milligrammes of adrenaline 
intrathecally every second day. After each injection, the 
eosinophile cell count fell and then gradually recovered. 
The U/C ratio increased, reaching a peak of 2:4, which 
represents 155% increase over the mean pre-treatment 
values. Along with these changes, the clinical condition of 
the joints and skin began to show a moderate improvement. 
In comparison with the previous case (Miss M.G.) the 
improvement was slower, but the joints became less tender 
and stiff, and the range of movement improved. Table III 
shows a gradual increase in power of both hands over the 
first week of treatment. This patient also showed the same 
pattern of decreasing eosinophile cell responses with succes- 
sive injections of adrenaline. The 25-milligramme ACTH test 
showed a subnormal response—the eosinophile cell count fell 
37%, and the U/C ratio rose 30%. The intramuscular injec- 
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FIGURE X. 
Changes in blood sugar content (10 a.m., 12 noon, 2 p.m. and 
p.m.), twenty-four-hour U/C ratio, eosinophile cell count, 
total leucocyte count and number of asthmatic attacks per day 
following two intrathecal adrenaline injections on test day. 


tion of 100 milligrammes of cortisone acetate produced a 
normal response. These results indicate a block or fatigue at 
the adrenal level. After the sixteen-day recovery period, the 
joint condition had partially relapsed, and the U/C ratio 
had returned to pre-treatment levels. The patient was given 
a two-milligramme intrathecal injection each week. After 
the first injection, the eosinophile cell count fell 77% ana 
the joints began to improve. The U/C ratio did not increase. 
This may have been related to an acute coryza just pre- 
ceding the injection, interfering with this response. The 
joints and particularly the skin lesion made a moderate but 
steady improvement. After four weekly injections the joints 
were no longer tender, the range had improved, and the 
skin lesion had entirely healed. In the fourth week of the 
treatment, the patient gained ten pounds in weight, her 
face developed a rounded appearance suggestive of a “moon 
face”, and she developed minor acne. The injections were 
discontinued, and the above-mentioned appearances of 
adrenal overactivity disappeared over two weeks, but the 
joints maintained the moderately improved condition. 


Mrs. M.G., a married woman, had early mild rheumatoid 
arthritis involving hands and feet. Her joints were. slightly 
swollen and moderately tender with no limitation of move- 
ment. She was treated with a series of intrathecal injections 
of two milligrammes of adrenaline, receiving two injections 
per day for two days and then one injection every three 
days for a further three injections. After the injections the 
eosinophile cell count fell, the U/C ratio increased and her 
joints improved. The power in her hands improved from 
95 and 89 millimetres of mercury pressure for right and left 
hands to 265 and 252 millimetres of mercury pressure. 


Mrs. J.B., a married woman, who had had subacute 
rheumatoid arthritis for eight years, developed an acute 
exacerbation involving particularly the knee and hip joints. 
The joints were swollen, red, hot, tender and painful, and 
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the patient was confined to bed. She was given three milli- 
grammes of adrenaline intrathecally on the first day and 
the same dose two days later. Three days after the first 
injection her joints began to improve. Two days later most 
of the acute swelling had subsided, and she was able to get 
out of bed on the following day. The joints had returned to 
the pre-acute phase status. 
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Figure XI. 
Effect of intrathecal adrenaline injections on eosinophile cell 
counts, twenty-four-hour urinary U/C ratio and clinical state 
of joints during three test periods. Each arrow (solid line) 
represents a two-milligramme intrathecal adrenaline injection. 
Control lumbar puncture and administration of 25 milli- 
grammes of ACTH and of 100 milligrammes of cortisone are 
represented by arrows (broken line). The heavy lines in the 
eosinophile cell count curve represent the fall over four 
hours following intrathecal adrenaline injection, control 
lumbar puncture or administration of 25 milligrammes of 
ACTH and the twenty-four-hour fall following administration 
of 100 milligrammes of cortisone. The figure near each 
heavy line represents the percentage fall in each case. The 
open columns represent twenty-four-hour urinary U/C ratios, 
and the solid columns represent fasting urinary U/C ratios. 


Gout. 


Mr. J.C., a married man, for some time had suffered from 
repeated attacks of generalized gout lasting about six weeks. 
His joints had been slightly swollen and painful for three 
weeks prior to his admission to hospital. Three days before 
his admission to hospital most joints, particularly the right 
knee and ankle, had become acutely painful, swollen and 
tender. The patient was in almost constant agony. He 
was given an intrathecal injection of five milligrammes of 
adrenaline every second day for three injections. The 
eosinophile cell count fell 85% and the U/C ratio increased 
100% four hours after the first injection. The blood uric 
acid level fell from 9-0 to 5:9 milligrammes per centum in 
three days. Three days after the commencement of therapy 
the pain, swelling and tenderness had greatly decreased, 
and he could now move his legs. Five days after the com- 
mencement of therapy most of the acute swelling in all the 
joints had subsided. Figure XIV shows the swollen knee and 
ankle joint, particularly of the right side, prior to therapy. 
Figure XV shows the same joints five days after the com- 
mencement of therapy. Three days after the last injection, 
pad joints had partially relapsed and were again slightly 
ender. 


DISCUSSION. 
Evidence for Adrenocortical Activation. 
1. ACTH, cortisone, suprarenal cortical extract 


(“Eschatin”) and stress all produce a similar effect on the 
blood picture. The typical response consists of an increase 
in the total leucocyte and neutrophile cell counts with a 


decrease in the lymphocyte and eosinophile cell counts. 
These changes have been the subject of many papers and 
reviews, and only some of these references are quoted 
(Dalten and Selye, 1939; Dougherty and White, 1944; 
Spiers and Meyers, 1949; Recant et alii, 1950; Samuels 
et alii, 1950; Drury, 1950). In these experiments intra- 
thecal administration of adrenaline produces an increase 
in the total leucocyte count and a profound fall in the 
cosinophile cell count. ‘The hematological changes are 
very sensitive indicators of increased adrenocortical func- 
tion, and respond nearly maximally to even small doses 
of ACTH or minor stress. Recant et alii (1950) produced 
marked changes in the eosinophile cell and leucocyte 
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Glucose tolerance curve on two patients 
(Miss M.G. and Miss E.T.) one week after 
the last intrathecal adrenaline injection. 


counts with subcutaneous and intravenous injection of 
adrenaline, without significantly altering the 17-ketosteroid 
excretion or the urinary U/C ratio. Similarly, men exposed 
to extremes of temperature show persistent depression of 
the eosinophile cell count, but no change in 17-ketosteroid 
excretion or U/C ratio. Therefore, in the maximum response 
range it is not possible to infer from hematological changes 
alone the degree of adrenocortical activation produced by 


TABLE III. 
Power (Expressed as Millimetres of Mercury_ Pressure 
Developed) in Left and Right Hand Following Intrathecal 
Administraiion of a of Adrenaline every 


ec 
Power of Left Power of Right 
Days of Hand in Hand in 
Intrathecal Millimetres of Millimetres of 

Therapy. Mercury Pressure. | Mercury Pressure. 

0 56 56 

1 78 76 

2 89 79 

3 92 91 

4 98 104 

5 108 110 

6 106 110 


a certain procedure. Thus, it is not possible from the 
hematological results in these experiments to compare 
cuantitatively the degree of adrenocortical activation pro- 
duced by subcutaneous injection of adrenaline, intrathecal 
injection of adrenaline and ACTH, even though the hemato- 
logical response obtained in each of these cases is in the 
same range. However, the experiments do show con- 
clusively that intrathecally injected adrenaline produces 
adrenocortical activation. 


2. ACTH (Thorn et alii, 1947, 1948; Conn et alii, 1948, 
1949; Forsham et alii, 1948; Sprague et alii, 1950; Wolfson 
and Cohn, 1950), cortisone (Thorn and Forsham, 1949; 
Sprague et alii, 1950) and severe stress (Stein et alii, 1949; 
Altschule et alii, 1949) characteristically increase ‘the 
urinary excretion of uric acid. In order to obviate the 
necessity of complete urine collection and accurate volume 
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measurements, the increased uric acid excretion is usually 
expressed as changes in the U/C ratio. This is considered 
valid because the adrenal hormones have very little effect 
on the creatinine excretion (Thorn and Forsham, 1949). 
The rise in uric acid excretion following prolonged adminis- 
tration of 11-17-oxysteroids is more consistent and greater 
than the inconstant increase in total nitrogen excretion 
(Forsham et alii, 1946). The increase in the U/C rate is 
due mostly to increased clearance (Thorn and Forsham, 
1949), but is also to a lesser extent due to increased 
production consequent on the formation of breakdown 
products of lymphatic nucleoprotein (White and Dougherty, 
1946; Hoagland et alii, 1946; Cleghorn et alii, 1948). The 
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Ficure XIII. 
Effect of intrathecal adrenaline injections on eosinophile 
cell counts, twenty-four-hour urinary U/C ratio and clinical 
state of joints during two test periods. Each arrow (solid 
line) represents a two-milligramme intrathecal adrenaline 
injection. Control lumbar puncture and administration of 
25 milligrammes of ACTH and of 100 milligrammes of 
cortisone are represented by arrows (broken lines). The 
heavy lines in the eosinophile cell count curve represent the 
fall over four hours following the intrathecal administration 
of adrenaline, control lumbar puncture or administration of 
25 milligrammes of ACTH and the twenty-four-hour fall 
following administration of 100 milligrammes of cortisone. 
The figure near each heavy line represents the percentage 
fall in each case. The open columns represent twenty-four- 
hour urinary U/C ratios, and the solid column represents 
fasting urinary U/C ratio. 


injection of 25 milligrammes of ACTH produces a near- 
maximum response of 80% increase in the U/C ratio. The 
changes are greatest at the end of four hours (Forsham 
et alii, 1948). Recant et alii (1950) and Bliss et alii (1951) 
failed to produce an increase in the U/C ratio four hours 
after subcutaneous or intravenous injection of adrenaline. 
This observation has been confirmed in these experiments. 
On the other hand, in a similar short-term experiment 
intrathecal injection of adrenaline produced a mean 
increase in the U/C ratio of 38%. These results would 
indicate that intrathecal injection of adrenaline produces 
a greater degree of adrenocortical activation than does 
subcutaneous injection of adrenaline, The fasting U/C 


ratio was still elevated even ninety-six hours after the 
intrathecal injection, so that the effect of a single injection 
is fairly prolonged. Twenty-four-hour urine studies follow- 
ing two intrathecal injections of adrenaline showed a mean 
increase of 56% in the U/C ratio. Prolonged studies on 
two patients receiving two milligrammes of adrenaline 
intrathecally every second day showed an increase in the 
U/C ratio reaching a peak of over 100%, compared with 
basal values. Unfortunately, at the time of these experi- 
ments very little ACTH was available, and accurate com- 
parisons between ACTH and intrathecally administered 
adrenaline under the same conditions were not possible. 
The general impression is gained that intrathecally 
administered adrenaline in two-milligramme doses produces 
less change in the U/C ratio over a four-hour period but 
approaches the effects of 25 milligrammes of ACTH over 
a more prolonged period. 


FicurE XIV. FIGURE XV. 


This shows the swollen knee, The joints five days after 

ankle and foot, especially of the commencement of 

the right side prior to therapy, therapy in the same case 
in a case of acute gout. as Figure XIV. 


3. It is now well known that ACTH, cortisone and 
increased adrenocortical activity can produce hyper- 
glycemia, glycosuria and diabetic glucose tolerance curves 
(Conn, 1950). Following intrathecal injection of adrena- 
line, a marked and sustained rise in blood sugar level was 
produced. However, the time-intensity relationship of this 
response is unlike that following administration of ACTH 
or cortisone. The hyperglycemia produced with intra- 
thecally injected adrenaline is more likely to be due to 
hypothalamic stimulation than to adrenocortical activation. 


4. Two patients were each given a_ two-milligramme 
intrathecal injection of adrenaline every second day. After 
three to four injections there was a progressively less 
hematological and clinical response to each of the injec- 
tions. At this time each patient was given 25 milligrammes 
of ACTH. One patient (M.G.) showed no evidence of 
adrenocortical activation; the other (E.T.) showed a much 
smaller response than that expected. Both patients 
responded to a subsequent injection of 100 milligrammes of 
cortisone, These results point to a block or fatigue at the 
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adrenocortical level. Adrenal fatigue can occur with ACTH 
therapy, but is not usual. ACTH is given six-hourly; more 
frequent administration finds the adrenal cortex unrespon- 
sive. Recent work (Sayers et alii, 1949; Greenspan et alii, 
1950) indicates that ACTH is quickly destroyed or inacti- 
vated after its administration. Therefore, with the usual 
six-hourly technique of administering ACTH the adrenal 
cortex receives a series of separate activating stimuli. 
However, with intrathecal administration of adrenaline 
there is possibly a more continuous adrenocortical stimu- 
lation, which finally leads to adrenal fatigue. 


5. ACTH and cortisone have been shown to have a 
beneficial clinical effect, at least temporarily, in a number 
of unrelated pathological states. Two well-known con- 
ditions which are favourably influenced by these drugs are 
rheumatoid arthritis (Hench et alii, 1949, 1950) and 
bronchial asthma (Rose, 1950; Randolph and Rollins, 
1950). This paper reports the preliminary clinical results of 
intrathecal adrenaline therapy in four cases of rheumatoid 
arthritis, two cases of asthma and one case of gout. 
Adequate control and objective assessment of the rheu- 
matoid joint condition are necessary in such experiments. 
Janus (1950) and Quin et alii (1950) have recently 
described the techniques and difficulties encountered in 
such work. A modification of their methods has been 
used in these experiments. There was a definite but not 
dramatic clinical improvement in three cases and a marked 
improvement in one case. The clinical response showed a 
fairly good correlation with the hematological and bio- 
chemical changes. Control lumbar puncture produced no 
clinical or metabolic changes. In the case of Miss M.G. 
and Miss E.T., the metabolic changes became progressively 
less with each injection, and it was clear that the same 
thing was happening to the clinical response of the joints. 
The improvement was not permanent, and relapse occurred 
after a variable period of time. Those patients who 
improved quickly were more liable to earlier relapse. After 
intrathecal administration of adrenaline the two patients 
with bronchial asthma greatly improved. In one case 
(E.D.) the attacks ceased, and in the other (M.C.) the 
number of attacks each day was reduced from 20 to six. 
Again there was a fairly good correlation between clinical 
improvement and metabolic responses. 

In general, it may be stated that people with collagen 
and related diseases do not show adrenocortical insuf- 
ficiency or decreased adrenocortical reserve (Thorn et alii, 
1949). The mode of action of cortisone in such conditions 
is as yet unknown. From a survey of the literature the 
impression is gained that improvement with these drugs 
depends on the development of a hypercortical state rather 
than on replacement of a hormone deficiency; that is, the 
action is pharmacological rather than physiological. It has 
been suggested that the diseased tissue is relatively insen- 
sitive to adrenal steroids; therefore to produce eucorticism 
for these tissues it is necessary to produce hypercorticism 
of other tissues (Sayers, 1949). These suggestions are of 
importance in comparing the peripheral and intrathecal 
administration of adrenaline. Adrenaline would be of value 
only if it could induce discharge of ACTH without regard 
to utilization and blood level of adrenal corticosteroid. 
Sayers and Sayers (1948) believe that adrenaline given 
by the peripheral route increases the rate of utilization of 
adrenal steroids by the peripheral tissues. Therefore a 
state of eucorticism results despite hyperactivity of the 
adrenal cortex. In other words, the peripheral tissues will 
not be flooded with excess hormone; they will receive the 
required amount of hormone for that degree of stress. 
When considered from this point of view it is not surprising 
that repeated subcutaneous injections of adrenaline have 
little if any beneficial effect on collagen diseases such as 
rheumatoid arthritis (Thorn et alii, 1949; Godlowski, 1949). 
On the other hand, when administered by the intrathecal 
route adrenaline does not reach the peripheral tissues. The 
possibility therefore exists of an ACTH discharge which is 
not dependent on a low blood steroid level consequent on 
increased peripheral destruction. Further clinical evidence 
that intrathecal administration of adrenaline causes 
pituitary . adrenal stimulation was the appearance of 


Cushingoid facial features in one patient (E.T.) and an 
equivocal decreased glucose tolerance in another patient 


(M.G., Figure XII). 


Regulation of Adrenocorticosteroid Secretion Rate. 
The possible mechanisms regulating adrenocortical 
stcroid secretion are diagrammatically illustrated in 
Figure XVI and Scheme I. The various steps in each of 
the mechanisms are illustrated in Scheme I and are 
numbered for easy reference. 
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Diagrammatic representation of the possible mechanisms 

controlling adrenocorticosteroid secretion. Heavy solid 

line represents ACTH. Light solid lines represent 

adrenal steroids. Dashed lines represent adrenaline. 

Dotted lines represent nervous pathways. 222? line 
represents unknown pathway. 


Regulation of Secretory Activity of Adrenal Cortez. 


It has been firmly established that the discharge of 
ACTH from the anterior part of the pituitary is an 
essential link in the series of events, initiated by stress, 
which activates the adrenal cortex (Sayers, 1950a). The 
possibility that adrenaline may act directly on the adrenal 
cortex has been suggested by Vogt (1944), Hungerford 
(1949), and Spiers and Meyer (1949). However, most 
investigators are now of the opinion’ that under physio- 
logical circumstances the adrenal cortex responds only to 
ACTH. Therefore the problem of adrenocorticosteroid 
control is resolved to a study of the regulation of ACTH 
output. 


Regulation of Pituitary ACTH Output. 


There appears to be more than one mechanism by which 
ACTH secretion is stimulated. Each mechanism involves 
a chain of events and the participation of a number of 
structures, some of which are common to more than one 
proposed mechanism. The subject will be discussed, first 
by a critical analysis of the various events and structures 
which are involved, followed by a correlation of these 
factors into the proposed mechanisms as illustrated in 
Scheme I. 

Role of Adrenal Steroids and Peripheral Tissues.—A 
great deal of indirect evidence suggests that the blood 
titre of cortical hormones regulates the rate of discharge 
of ACTH. Under most circumstances administration of 
corticosteroid prevents the adrenal changes which nor- 
mally occur following stress. Continued administration of 
such hormones produces adrenal atrophy (Sayers, 1950a). 
The trophic action of ACTH in hypophysectomized animals 
is not influenced: by corticosteroid, therefore the inhibiting 
effect of these hormones is not at the adrenal level. It 
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is generally considered (Ingle et alii, 1937, 1938; Sayers 


and Sayers, 1947) that the corticosteroid prevents the 
release of ACTH by a direct effect on the anterior part 
of the pituitary (Scheme I, B 3-4). However, there is no 
experimental evidence which favours a direct action on 
the pituitary, rather than an indirect action via the hypo- 
thalamus (A 3-4). The corticosteroid blood titre depends 
on the production rate, the excretion rate (which is very 


SCHEME I. 
Proposed Mechanisms of Control of Adrenocorticosteroid Secretion Rate. 


A. B. 
1. Stress. 1. Stress. 1. Stress. 


4 
2. Increased peripheral 2. Increased peripheral 2. stimulates visceral 
utilization of corti- utilization of corti- and somatic sensory 


costeroids. costeroids. 
3. Low corticosteroid 38. Low corticosteroid 3. Impulses u = afferent 
titre in venous blood. titre in venous blood. = spinal 
cords. 


4. Activates hypo- 4. Activates pituitary. 4. Activates hypo- 
thalamus. thalamus. 


5. Activates pituitary. 5. A ivates adrenal 5. Activates adrenal 
cortex. medulla to release 
adrenaline. 


6. Activates adrenal 
corte’ 


6. Activates hypo- 
thalamus. 


7. Activates pituitary. 


8. Activates adrenal 
cortex. 


D. E. 
1. Stress. 1. Stress. 1. Stress. 
2. Stimulates visceral 2. Stimulates visceral 2. Stimulates visceral 
and somatic sensory and aamantie sensory and somatic sensory 
receptors. receptors. receptors. 


a: _Jmpulses w 8 up afferent 8. Impulses up afferent 3. Impulses up afferent 


spinal nerves and spinal cord. nerves and spinal cord. 
4. Activates hypo- 4. Activates hypo- 4. Activates hypo- 
thalamus. thalamus. thalamus. 


5. Activates adrenal 5. Activates adrenal 5. Activates pituitary. 
medulla to release medulla to release 


adrenaline. adrenaline. 


6. Activates pituitary. 6. Increased ripheral 6. Activates adrenal 
utilization o cortico- cortex. 
steroids—see A. 


7. Activates adrenal 
cortex. 


small) and the rate of utilization or degradation by the 
body. Sayers and Sayers (1947, 1948) have built up the 
“self-regulatory peripheral humoral” concept. McDermott 
et alii (1950a) have arrived at a similar conclusion and 
have termed this mode of ACTH control the “metabolic 
phase”—a term which will also be used in this paper. 
The theory states that stress increases utilization of 
corticosteroids (Scheme I, A 1-3, B 1-3), producing a low 
blood steroid level, which in turn increases the ACTH 
output (A 3-6, B 3-5). Such a mechanism should maintain 
the venous blood steroid level within a definite narrow 
range. Although some evidence is suggestive, there is no 
objective proof of increased steroid utilization during stress 
(Selye and Dosne, 1942). 


Role of the Hypothalamus.—A great deai of direct and 
indirect evidence suggests that the hypothalamus is impor- 
tant in the pituitary-adrenal response to stress (De Groot 
and Harris, 1950). “Nembutal”, which is known to have 
a particular effect on the hypothalamic nuclei (Masserman, 
1937), decreases the response to stress (Sayers and Sayers, 
1948; Recant et alii, 1950; Hume and Wittenstein, 1950). 
There are two divergent views as to how the hypothalamus 
regulates the anterior part of the pituitary. McDermott 
et alii (1950a) are of the opinion that the hypothalamus is 
a centre in a long neural pathway effecting the release of 
adrenaline (Scheme I, CDE 1-5). Working with rats they 
have shown that electrolytic lesions in the hypothalamus 
abolish, as a response to stress, the endogenous secretions 


of adrenaline by the adrenal medulla. However, even with 
large lesions which destroy almost the entire anterior part 
of the hypothalamus, stress was still able to increase 
ACTH production. This was explained by the “metabolic 
phase” (A and B) of ACTH output, which does not require 
adrenaline release by the adrenal medulla. In other 
words, according to these workers the hypothalamus, by 
regulating the adrenal medulla, is necessary for only one 
of the mechanisms for ACTH output, Hume (1949) and 
later Hume and Wittenstein (1950), working with dogs, 
showed that small well-localized lesions in the hypo- 
thalamus will abolish the usual response to adrenaline, 
insulin and other operative stresses. This indicates that 
with hypothalamic lesions all mechanisms including the 
“metabolic phase” of ACTH output as a response to stress 
have been abolished. They showed further that remote 
electrical stimulation of the hypothalamus produced a pro- 
nounced adrenal activation even in sympathectomized 
animals. This indicates that pituitary adrenal activation 
can occur without the “metabolic phase” and without the 
release of adrenaline by the adrenal medulla, . These 
observations suggest a more direct control of the anterior 
part of the pituitary by the hypothalamus. The cutting 
of all nervous and local vascular connexion between the 
pituitary and hypothalamus does not abolish the pituitary 
adrenal response to stress (Hume and Wittenstein, 1950; 
Cheng et alii, 1949). In some of these experiments a poly- 
thene film was placed between the pituitary and hypo- 
thalamus to avoid local tissue regeneration. Even trans- 
plantation of the pituitary into the spleen or anterior 
chamber of the eye does not abolish the stress response. 
From these observations it would appear that the pituitary 
is controlled by a “hypothalamic hormone”, which can, 
if necessary, employ the general circulation for its trans- 
port. Preliminary work indicates that there may be an 
extract of the hypothalamus which is capable of releasing 
ACTH (Hume, 1949). The hypothalamus itself could be 
affected in at least three different ways: (i) by afferent 
impulses from the stressed area (CDEF 1-4); (ii) by the 
corticosteroid blood level (A 3-4); (iii) by adrenaline 
liberated by the adrenal medulla and other sympathetic 
nerve endings (C 5-6). 


Role of the Sympatho-adrenal System and Adrenaline.— 
The role of adrenaline and the sympathetic nervous system 
in the early response to stress has been well defined by 
Cannon (1930). In 1945 Long and Fry and later Long 
(1947) pointed out that many of the circumstances 
associated with the release of ACTH are those which for 
many years have been known to be associated with an 
increased degree of activity of the autonomic nervous 
system and concomitant release of adrenaline. Pincus 
(1946) and Pincus et alii (1949) have also noticed the 
close relationship between adrenaline release and adreno- 
cortical activation. Selye (1946) suggested that adrenaline 
affords immediate protection to stress, whilst the cortical 
hormones provide a more sustained effect—the sequence of 
events thus indicating a coordinating mechanism. It is 
now generally accepted that adrenaline can activate the 
adrenal cortex (Long and Fry, 1945; Vogt, 1947; Sayers 
and Sayers, 1948; Thorn and Forsham, 1949; Recant et 
alii, 1950; Bliss et alii, 1951). How this activation is 
brought about is a matter of some debate (Pincus, 1950). 
The possibilities which should be considered are three. 
(i) The first is the direct action of adrenaline on the 
anterior part of the pituitary (D 5-6). This concept is 
supported by the work of McDermott et alii (1950b), who 
applied adrenaline directly to the anterior lobe and were 
able to demonstrate a direct activation. In their latter 
experiments the pituitary of the rat had been grafted into 
the anterior chamber of the eye, thereby being placed in 
an accessible position for the local action of adrenaline. 
These results would indicate that only the pituitary and 
adrenal are necessary for the adrenocortical response to 
adrenaline. However, Hume et alii (1950) failed to pro- 
duce a fall in the number of circulating eosinophile cells 
with subcutaneous injection of adrenaline, if there was a 
small lesion in the hypothalamus. These results suggest 
that the hypothalamus, pituitary and adrenal are necessary 
for the adrenocortical response to adrenaline. The dis- 
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crepancy in these two sets of results may be due to a 
species difference. McDermott et alii used rats, whereas 
the experiments of Hume et alii were carried out on dogs. 
(ii) The second possibility is the direct action of adren- 
aline on the hypothalamus (C 5-6). (iii) The third is 
that adrenaline may act as a non-specific stress agent 
increasing the peripheral utilization of steroids (E 5-6). 


Mode of Action of Intrathecally Administered 
Adrenaline. 


Becht (1920) and later Leimdorfer et alii (1947) demon- 
strated that after the administration of adrenaline directly 
into the cerebro-spinal fluid none of the usual peripheral 
adrenaline effects were produced. Moreover, adrenaline 
could be detected in the cerebro-spinal fluid twelve to 
sixteen hours after its intrathecal injection. Such observa- 
tions indicate an efficient hemato-encephalic barrier as far 
as adrenaline is concerned, This has been confirmed in 
these experiments—the most striking features are the 
pulse rate and blood pressure, which do not alter after 
even two to five milligrammes of adrenaline given intra- 
thecally. Therefore, it will be valid to assume that the 
pharmacological action of intrathecally administered 
adrenaline depends almost entirely on its central action. 
Since there is no evidence of peripheral circulation and 
action of adrenaline after intrathecal administration, it 
follows that the mode of adrenal activation could not be 
due to mechanisms A, B or CDE 1-5. The intraventricular 
injection of 0-2 milligramme of adrenaline resulted in 
changes indicative of a greater adrenocortical activation 
than a larger dose given intrathecally. This suggests that 
the site of action of the adrenaline is on structures in the 
cranial cavity rather than in the spinal cord. The observed 
results could be due to an action on the hypothalamus or 
pituitary, both of which are accessible to the action of 
adrenaline in the cerebro-spinal fluid. The work of 
McDermott et alii would suggest the site of action to be 
directly on the pituitary; whereas that of Hume et alii 
would suggest the hypothalamus. There is no evidence 
from these experiments to indicate which is the more likely 
site. Preliminary work, however, has indicated that in 
patients who have suffered a severe head injury, especially 
with a hypothalamic hyperthermia, the adrenal cortex does 
not respond in the usual fashion to adrenaline (Rose, 
1951). This would support the work of Hume et alii and 
indicates that the hypothalamus is necessary for the 
adrenocortical activation following adrenaline administra- 
. tion. It is possible that intrathecally administered adren- 
aline has an effect on those ganglionic synapses in the 
hypothalamus which are necessary to activate the pituitary 
(C 6, F 4). Burn (1945) has recently reviewed. the role 
of adrenaline in the central nervous system and its rela- 
tionship to acetylcholine. His conclusions may be sum- 
marized as follows. (i) Peripherally, acetylcholine and 
adrenaline have each an action on their own and most 
often oppose each other. (ii) In the central nervous 
system adrenaline has little action by itself but can modify 
the action of acetylcholine; in small doses adrenaline 
augments and in large doses depresses the action of acetyl- 
choline. (iii) Adrenaline and acetylcholine are both 
liberated at ganglia when the preganglionic endings are 
stimulated; therefore, in each ganglion there is the 
possibility of interplay between these two substances. 
Adrenaline injected into the cerebro-spinal fluid can pro- 
duce neurological disturbances. Von ler et alit (1943) 
found a rise in body temperature following intraventricular 
injection of adrenaline into rabbits. Local application of 
adrenaline to the vomiting centre produces emesis (Weiss 
and ‘Hatcher, 1923), and intraventricular injection of 
adrenaline has been shown to alter intestinal movements 
(Hukuhara, 1939). It is of interest that some of the 


patients in this series of experiments vomited after the | 


intrathecal injection of adrenaline. Leimdorfer et alii 


(1947) have produced a prolonged rise in blood sugar 
level following intracisternal injection of adrenaline ia 
cats and dogs, and a similar response was obtained in 
these experiments with intrathecal injection of adrenaline 
in humans. There have been many reports which indicate 
that adrenaline given with a spinal anesthetic agent pro- 


‘longs the spinal anesthesia and reduces the dosage required 


(Priddle and Andros, 1950). Moreover, intrathecally 
administered adrenaline can produce spinal anesthesia by 
itself, especially if the solution is made hyperbaric and 
is given with the patient upright so that the effect is 
concentrated to a smaller area. Leimdorfer and Metzner 
(1949) have produced sleep in dogs by the intraventricular 
administration of adrenaline. The action of adrenaline in 
these experiments was probably due to a specific neuronal 
action. Fog (1939) and Forbes et alii (1933) have both 
agreed that there is very little vasoconstriction of arterioles 
with direct application of adrenaline to the pia mater. 
The above observations indicate that adrenaline in the 
cerebro-spinal fluid can affect neuronal structures, and in 
particular the hypothalamus seems to be involved. There- 
fore it does not seem unlikely that adrenaline in the 
cerebro-spinal fluid activates the adrenal cortex by means 
of an effect on the hypothalamus. This action may be a 
direct effect of adrenaline or may potentiate the action of 
acetylcholine on the hypothalamic ganglionic synapses. 


Specificity of Adrenaline in the Pituitary-Adrenal 
Response to Stress. 

The importance of adrenaline in the pituitary-adrenal 
response to stress has been discussed earlier in this paper. 
In recent years a number of reports have been published 
which doubt the importance of adrenaline as the specific 
mediator of the pituitary-adrenal response. A critical 
analysis of these reports is necessary. (i) Adrenaline 
given to the maximum of the patient’s tolerance, by sub- 
cutaneous, intravenous, single or repeated injection or by 
continuous infusion fails to induce great activation of the 
adrenal cortex (Recant et alii, 1950). (ii) Non-specific 
stress produces a greater activation of the adrenal cortex 
than does the intravenous administration of adrenaline, 
despite the fact that in the latter case there is a greater 
evidence of peripheral adrenaline activity (Selye, 1936, 
1937). (iii) The pituitary-adrenal response of the adreno- 
medullated or sympathectomized animal is almost normal 
(Vogt, 1947; Hume and Wittenstein, 1950; Recant et alii, 
1950). The above three objections indicate that adrenaline 
from the adrenal medulla and peripheral post-ganglionic 
sympathetic endings is not very important in the pituitary- 
adrenal response to stress. However, the objections do not 
exclude the importance of a local release and action of 
adrenaline in the hypothalamus. In an analogous manner, 
intravenous injection of acetylcholine in doses compatible 
with life does not have a great effect on the neuro-muscular 
junction. Intrathecal administration of adrenaline may 
approximate the local application of a drug directly onto 
its site of action. (iv) Attempts at pharmacological 
blockade of the secretion of ACTH by various autonomic 
blocking drugs have been unsuccessful. Dibenamine, tetra- 
ethyl-ammonium-bromide and ergotamine do not prevent 
the ACTH discharge caused by stress’ (Tepperman and 
Bogardus, 1948; Tepperman and Tepperman, 1950) or 
adrenaline (Ronzone and Seymour, 1950; Gerschberg et 
alii, 1950). This last-mentioned objection suggests that 
adrenaline is not the specific mediator for the pituitary- 
adrenal response to stress. However, negative experimental 
results of this nature are not conclusive, since it is possible 
that the action of adrenaline on the hypothalamus or 
pituitary is not influenced by the autonomic blocking 
agents employed. 

In summary, it may be said that the objections against 
the importance and specificity of adrenaline in the 
pituitary-adrenal response to stress lose much of their 
validity, when one considers the possibility of local 
release and action of adrenaline in the hypothalamus and 
pituitary. Intrathecal administration of adrenaline may 
approximate the local application of a drug directly onto 
its site of action. 

SuMMaARY. 

Intrathecal administration of adrenaline in one to five 
milligramme doses has been carried out in a number of 
human subjects with the following results. 

1. It is fairly well tolerated in most cases; vomiting and 
headache are the most disturbing features which occasion- 
ally occur. 
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2. There is usually no significant change in the pulse 
rate or blood pressure following intrathecal administration 
of even two to five milligrammes of adrenaline. This 
indicates that the adrenaline does not reach the peripheral 
circulation, or does so only in very small amounts. 


3. Indirect evidence, such as vomiting, tremor, slight 
analgesia, drowsiness and prolonged hyperglycemia, indi- 
cates that adrenaline in the cerebro-spinal fluid is capable 
of producing a pharmacological effect on nervous structures. 


4. That the adrenal cortex has been activated is suggested 
by the following observations: (a) profound fall in eosino- 
phile cell count, (b) increase in total leucocyte count, 
(c) increase in fasting and twenty-four-hour urinary U/C 
ratio, (d@) temporary beneficial effect in four cases of 
rheumatoid arthritis, two cases of asthma and one case of 
gout, (e) the appearance of “Cushingoid moonface” in one 
patient and the development of an equivocal decreased 
glucose tolerance in another case, (f) the production after 
repeated intrathecal injections of adrenaline of a tem- 
porary adrenal fatigue or block to exogenous ACTH. 


5. An accurate assessment of the degree of adrenocortical 
activation has not yet been worked out because of lack of 
ACTH and facilities for steroid estimation. However, the 
impression is gained that intrathecal administration of 
adrenaline results in a greater degree of adrenocortical 
activation than does subcutaneous or intravenous adminis- 
tration of adrenaline. 


6. Further biochemical and clinical trials are required 
to assess the value of this technique in therapeutics. The 
results obtained with the small series of cases indicate 
that intrathecal administration of adrenaline is of some 
temporary value in the acute phase of rheumatoid arthritis, 
asthma and gout. The use of this technique for the more 
prolonged control of such conditions has not been investi- 
gated, and would probably be of little value. 


7. The application of these results to the current theories 
of control of adrenocorticosteroid secretion has been dis- 
cussed. 
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ADDENDUM. 


Since this paper was written, adrenaline base powder 
has been used instead of adrenaline hydrochloride. The 
results have been equally encouraging, but there has been 
far less side reaction, particularly vomiting, tremor and 
sweating. Five milligrammes of the adrenaline base were 
placed in each ampoule, which was then sealed and auto- 
claved ready for use. Two to three millilitres of cerebro- 
spinal fluid were withdrawn from the spinal theca and used 
to take up the five milligrammes of adrenaline as a fine 
suspension. The suspension was then injected into the 
spinal theca with frequent barbotage. The patient remained 
flat in bed with the foot of the bed elevated for two to four 
hours. He then remained flat in bed for a further eight to 
ten hours and then slowly got up. 


In order to prolong the effect and so reduce the number of 
the injections required, an attempt is being made to grow 
suitable adrenaline crystals which will slowly dissolve in 
the cerebro-spinal fluid. 
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THE PERINEAL DISSECTION IN EXCISION 
OF CARCINOMA OF THE RECTUM. 
By E. S. R. Hugues, 
Melbourne. 


Tue extent of the perineal dissection in the operative 
excision of carcinoma of the rectum varies with the tech- 
nique employed. The rectum is mobilized almost entirely 
from below in the perineo-abdominal operation, and from 
above in the abdomino-perineal method; it is largely a 
matter of preference for the surgeon. In the synchronous 
combined excision, the perineal operator can free the whole 
rectum whilst the abdominal surgeon is concentrating on 
the abdominal dissection. 


Ficure I. 


The left lateral position. The 
surgeon and his assistant are 


mn 
seated behind the patient. 


The technique described and illustrated in this paper is 
based on a consecutive series of 70 operations performed 
by the writer. In the evolution of the method described 
the writer acknowledges the invaluable experience gained 
as resident surgical officer at Saint Mark’s Hospital for 
Diseases of the Rectum, London, and from the beautiful 
surgical demonstrations of his senior colleague, Dr. John B. 


Turner, at the Royal Melbourne Hospital. 


Position. 


A good exposure and good illumination are obtained by 
placing the patient in a left lateral position (Figure I). 
However, the synchronous operation, which is popular and 
which possesses certain advantages, requires a lithotomy 
position (Figure II). The anterior dissection is perhaps 
not so easy to accomplish in this position. 


Incision. 

The incision is triangular in shape, with the base anterior 
to the anus and the apex immediately posterior to the tip 
of the coccyx (Figure III). The area of skin excised need 
not be extensive, and the sides of the triangle are carried 
quite close to the anus. 


Ficure II. 


The lithotomy position. The Saint Mark’s stirrups 
(Lloyd Davies) enable both abdominal and perineal 
operator to work in comfort. 

Removal of the Coccyx. 


Posteriorly the incision is deepened and the coccyx 


exposed. The tip is forcibly pushed forward with the . 


thumb of the left hand, and the sacro-coccygeal joint is 
sought with the knife held in the right hand. The bone 
is easily separated from the sacrum (Figure IV). As the 
knife cuts through the sacro-coccygeal joint, the fascia of 
Waldeyer is divided and the pre-sacral plane is entered 
(Figure V). The posterior dissection is readily and rapidly 


Ficure 


The incision. The area of skin 
excised is small. 


completed by blunt dissection in this correct plane. If 
the coccyx is not removed, difficulty may be experienced in 
entering this pre-sacral plane; moreover, the presence of 
the post-sphincteric space between the coccygeal attach- 
ments of the external sphincter and the ano-coccygeal raphe 
of the levator ani may confuse the surgeon, as a result of 
which the rectum is in danger of perforation. 


Division of the Levator Ani. 

The finger enters from behind the space immediately 
above the ilio-coccygeus muscle. The ilio-coccygeus is a 
thin sheet and is superficial to the rest of the levator ani; 
the forefinger therefore reenters the ischio-rectal fossa 
anteriorly (Figure VI); the muscle is divided on the outer 
side of the forefinger. The pubo-coccygeus and pubo- 
rectalis are much more closely related to the rectum and 
anal canal. The finger is passed over their lateral edge 
on to their upper and inner surface (Figure VII). The 
muscle is divided with scissors anterior to the finger; the 
division is continued towards the mid-line until it seems 
that all the muscle has been cut. (Actually it is found that 
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the innermost fibres of the pubo-rectalis usually escape The fingers and thumb of the left hand are placed around 
the rectum so that they approach each other in the mid- 


division at this stage.) ety 
line just above this barrier (Figure VIII). pair oO 

The Anterior Dissection. forceps is passed through the barrier and parallel to the 

The left hand draws the anal canal and rectum pos- posterior surface of the prostate or vagina. These forceps 
teriorly, and the skin incision is deepened cautiously enter Denonvillier’s space (Figure IX). Dissection is 


n= 


FIGURE IV. ‘V1, 


n noe wees Division of the ilio-coccygeus portion of the levator ani. 
This part lies superficial to the rest of the levator ani. 
A, pubo-rectalis. B, pubo-coccygeus. C, ilio-coccygeus. 


through the subcutaneous tissue, immediately behind the 
superficial transverse perinei muscle, the fibres of which 
are pushed forwards. The anterior extension of the external carried rapidly upwards to the peritoneum, which is opened’ 
and divided along each side of the upper part of the rectum 
and the lower part of the sigmoid. Careless dissection will! 


Cc 
Ficure V. 
The presacral plane. Removal: of the coccyx 
facilitates entry into this space as a result of the Figure VIL 
coincidental division of the fascia of Waldeyer. If . 
the coccyx is not removed, difficulty may be Division of the pubo-coccygeus and _ pubo-rectalis 
experienced in finding this plane and the rectum portions of the levator ani. Muscle section should be 
carried as close to the mid-line as possible. 


may be perforated. Removal! of the coccyx does 
not adversely affect the healing of the wound or 
to perineal hernia. A, fascia of Waldeyer. 
B, presacral plane. C, post-sphincteric space. endanger the membranous urethra, which is usually given 
the added identification of a catheter. Quite often the 
sphincter (reinforced on its upper surface by the recto- dissection proceeds upwards posterior to the posterior layer 
of the fascia of Denonvillier; the rectum is then in danger 


urethralis muscle and by the fascia of Denonvillier) 
immediately presents as a barrier to further dissection. of puncture, and the operation is rendered more difficult. 


WA A —¢ 
ss KE 
+3 
= py 
SS S 
B 
SS 


Octoser 13, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA 501 


Division of the Lateral Ligaments. 
The rectum is now free anteriorly and posteriorly, but 
is held on either side by the lateral ligaments. This term 
is given to the fatty fibrous tissue which surrounds the 


middle hemorrhoidal vessels. The finger is passed upwards 
behind the lateral ligament, the tip flexed and brought 


Figure VIII. 


Dissection anteriorly is barred by the anterior extension 

of the external sphincter (A). The fibres are split by 

forceps passed upwards — to the prostate or 
vagina. 


through the areolar tissue continuous with it above 
(Figure X). The ligament is hooked down; a long pair 
of artery forceps is applied well laterally and the ligament 


Figure IX. 
Denonvillier’s space. Dissection upwards should be in 
this space (a); dissection sometimes inadvertently 
proceeds in the plane behind the posterior layer of 
the fascia of Denonvillier (b). Injury to the urethra 
is due to careless dissection (c). A, anterior layer, 
fascia of Denonvillier. B, Denonvillier’s space. C, 
posterior layer, fascia of Denonvillier. D, recto- 
urethralis muscle. 


is divided on its inner side. Sometimes the lateral liga- 
ments can be cut safely without the application of artery 
forceps, because the middle hemorrhoidal vessels show 
considerable variation in size and number. 


Closure of the Cavity. 

When the pelvis has been eviscerated and a large defect 
exists in the peritoneal cavity, an oilskin bag is packed 
with gauze and inserted into the cavity; when there is 
a steady ooze from veins on the posterior surface of the 
prostate, and the subsequent blood loss threatens to become 


FIGuRE X. 


The lateral ligaments are hooked down by the finger; 

they should be clamped before division. A, retraction 

forward of bladder, vesicles and prostate. B, peritoneal 
cavity. C, left lateral ligament. 


considerable, the cavity again may be packed with advan- 
tage. In nearly all cases, however, the skin of the 
perineum has been sutured around a corrugated drainage 
tube. Until recently the cavity was irrigated from the 
second post-operative day; but the results so obtained 
have been no better than, and possibly inferior to, those 
obtained without irrigations, and the procedure has now 


- been omitted. The patient is allowed up on the first, second 


or third post-operative day according to his condition; 
this assists in decreasing the size of the cavity by lowering 
the peritoneal roof (Figure XI). 


(a) (b) (C) 


FicguRE XI. 


If the cavity is left open (a) healing time is prolonged ; 

suture of the perineal skin reduces the size of the cavity 

(bo); early rising after decreases it still 
more (c). 


Complications. 
Hemorrhage. 


Four sets of vessels require ligature in this dissection; 
the median sacral artery varies in size, and it has been 
found that bleeding is less when the coccyx is removed in 
part rather than entirely. The inferior hemorrhoidal 
vessels are clamped before division as they cross the ischio- 
rectal fossa on either side. Branches of the superficial 
perineal artery are cut as the dissection proceeds upwards 
immediately behind the superficial transverse perineal 
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muscle. The middle hemorrhoidal vessels are divided with 
the lateral ligaments. There is always considerable 
drainage from the cavity in the first few hours after 
operation, but it has not proved necessary in any of these 
cases to return the patient to the operating theatre; if 
such should be the case, the blood clot should be evacuated 
and the wound repacked. 


Infection. 


It is common to find some reddening of the skin around 
the skin sutures, but in no case did a stitch abscess develop. 
The cavity continues to discharge thin sero-sanguinous 
fluid; thick pus has not been seen. In one of the early 
cases there was a foul-smelling discharge on the tenth 
day and exploration of the wound ree a - of gauze 
in the presacral space. 


* Injury to the Urinary Tract. 


In no case of this series was injury caused to the urinary 
tract. The two sites most prone to such trauma are the 
membranous urethra’and the posterior bladder wall. If 
injury is recognized immediately, the wound is sutured and 
catheter suction drainage is maintained for ten days. The 
patient may develop a fistula in the post-operative period; 
in such circumstances closure becomes a difficult problem. 
Suprapubic drainage is not always the answer, and a direct 
attack on the opening may be necessary. 


Injury to the Rectum. 


The rectum was opened once in this series, and that was 
anteriorly. The danger from perforation of the rectum is 
twofold: it introduces infection, and may spread cancer 
cells in the pelvis. Should it occur, the wound is over- 
sewn and a rubber glove drawn over the lower end of the 
bowel is tied above the wound. 


Slow Healing. 


In 63 cases the wound was sutured and in 40 healing was 
complete in fourteen days except for a small sinus at the 
site of the drainage tube; this usually required a week or 
two longer to close. In 17 cases in which the wound was 
sutured there was delay in union of the skin edges; the 
sutures in such cases should be left in situ as long as 
possible. In six cases the wound gaped open on removal 
of the stitches; slow healing and gaping edges are nearly 
always at the coccygeal end. 


Conclusion. 


The perineal dissection in excision of carcinoma of the 
rectum is not a difficult procedure, but requires an intimate 
knowledge of the surgical anatomy of the pelvis and 
perineum and an appreciation of the false steps which 
lead to trouble; manual dexterity is an invaluable asset. 
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THE USE OF SKIN GRAFTING IN HERNIAL REPAIR. 


By J. C. Bett ALLEN, F.R.C.S. (England), 
Sydney. 


Repar of the large direct hernia and of the recurrent 
hernia presents a very difficult problem, in so far as 
devising a means of reconstituting the deficient posterior 
wall is concerned. The direct hernia is the result of a 
congenital weakness of the transversalis fascia, either as 
a whole or in part. On many occasions this weak fascia 
is taxed beyond its capacity by increasing abdominal 
pressure produced by intraabdominal fat. With the recur- 
rent hernia are added surgical trauma, tissue destruction 
and a weak scar. 


In the effecting of an adequate repair considerable skill 
and ingenuity are required to locate and utilize available 
tissues. Mechanical aids, such as metal filigree and silk 
lacing, have not had universal success or approval. The 
use of fascial grafts, particularly fascia lata, has been 
followed by a high recurrence rate. é 


In 1945 G. B. Mair published an article on the use of 
skin grafting for hernial repair, which at first sight gave 
promise of being at least a useful adjunct to existing 
surgical procedures. Grafted skin was held to undergo 
metaplasia, assuming the character of tough fibrous 
tissue—a structure in fact of a type similar to the trans- 
versalis fascia which it was desired to renew or reinforce; 
from this point of view the method appeared an advance 
on previous methods. Two main criticisms were obvious: 
(i) the possibility that infection might be implanted with 
the skin into the depths of the wound; (ii) the fact that 
skin readily stretches (for example, in pregnancy), in 
which event the result would of course be unsatisfactory. 
However, infection appears to be infrequent, but stretching 
occasionally occurs, 

After the appearance of Mair’s article skin grafting was 
used in a series of 79 cases. The hernie in these selected 
cases were considered unsuitable for repair by more ortho- 
dox methods, and all the patients could be looked upon as 
“bad risks” from the future recurrence point of view. In 
this series of 79 cases there were 12 recurrences; this, in 
view of the type of hernia submitted to operation, can be 
regarded as reasonably satisfactory, but still too high a 
rate. One of the major difficulties in obviating recurrence 
is the lack of cooperation on the part of the patient, who 
frequently has a large.to enormous abdomen which he is 
reluctant to reduce, and while a satisfactory repair can 
be accomplished from a surgical point of view, it is 
impossible at times to produce an inguinal canal that will 
withstand the intraabdominal pressure associated with the 


grossly enlarged abdomen. These people, too, are in the 


majority of cases indolent and take little if any exercise; 
as a consequence their fat-laden muscles are flabby and 
are of little help in maintaining the stability of their 
abdominal wall. Strong abdominal muscles are regarded 
as essential, and as a consequence patients are got out 
of bed on the day after the operation and are encouraged 
to take exercise. The stay in hospital seldom exceeds a 
week, and the patient should return to work at the end 
of about a month. Complications have been few, and only 
in one case was there wound sepsis of any consequence; 
however, this did not interfere with the ultimate result. 
In several cases, however, there has been some serous 
discharge. 

The cases under review have been divided into several 
groups: (i) primary direct hernie subdivided into uni- 
lateral and bilateral; (ii) recurrent hernie with the same 
subdivision; (iii) sliding hernie; (iv) incisional hernie. 
Illustrative cases and cases in which the insertion of a 
graft has been followed by a recurrence will be briefly 
described. 


Primary Direct Hernia. 
Unilateral. 


In the first group (primary direct hernia, unilateral) 
there were 15 patients, all males, with an average age of 
48-8 years, the youngest being aged thirty-two years and 
the eldest sixty-five years. Two recurrences resulted. 
Skin grafting of the posterior wall was carried out in 
each case, and the anterior wall was reconstructed, either 
by suture of the divided external oblique and approxima- 
tion of the pillars of the external ring or by the utiliza- 
tion of a rectus sheath flap when the external oblique 
appeared inefficient. 

H.M.G., aged forty-two years, in October, 1947, underwent 
an operation for a left inguinal hernia with deficient 
transversalis fascia; the posterior wall was skin-grafted 
and the external oblique was resutured. The anesthetic 
agent used was “Pentothal” given intravenously. After 
operation the patient vomited on a number of occasions 
and later developed a cough with a considerable quantity of 
sputum. In April, 1949, some bulging was present along 
the left inguinal canal, indicating stretching of the skin 
graft. The patient was symptomless and suffering no 
inconvenience. It was not considered advisable to carry out 
any further surgical treatment. However, the result must 
be considered unsatisfactory. 

C.Z., aged fifty-two years, in May, 1947, underwent opera- 
tion for a left inguinal hernia. At operation, a direct hernia 
was found to be coming through a fenestration in the medial 
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transversalis fascia admitting the tip of the index finger. 
This -fenestration was closed by the insertion of a skin 
graft in the form of a patch. In November, 1947, the hernia 
had recurred and a further operation was carried out. A 
direct hernia, involving the whole of the posterior wall, was 
found to be present. At the apex of this was a thickened 
plaque, which was approximately the site of the previous 
skin graft. A further skin graft was inserted to reconstruct 
the whole of the posterior wall, and the external oblique 
was resutured. It would appear that while the skin graft 
had given a satisfactory closure of the fenestration, the 
transversalis fascia had subsequently given way, with the 
formation of the second hernia. In May, 1948, a further 
recurrence was present, and a third operation was carried 
out in April, 1949. Again a direct hernia was found to be 
present, and on this occasion with a comparatively narrow 
neck. The sac was cleaned and brought through the 
abdominal muscles towards the outer part of the wound, 
where it was stitched to the external oblique fascia with 
silkworm gut. The anterior wall was then reinforced with 
a rectus sheath flap. The hernia repair has since remained 
satisfactory. 

It would appear obvious that insufficient repair had 
been carried out at the first operation and that on. the 
second occasion it was probable that the suturing of the 
graft into the posterior wall had been inefficient, as the 
sac at the last operation was comparatively long and had 
a narrow base, and on this occasion did not involve the 
whole of the posterior wall. It seems likely that both 
recurrences followed technical faults. 


Bilateral. 


There were 23 patients in the group of bilateral primary 
direct hernia, with an average age of 54:4 years, the 
youngest being aged thirty-three years and the eldest 
seventy-five years. In this group there were four 
recurrences. 

Classified as bilateral were those cases in which more 
than one operation was carried out simultaneously. One 
patient had a bilateral inguinal hernia and a hydrocele; 
one patient had a bilateral inguinal hernia and a left 
femoral hernia; a third patient had a bilateral inguinal 
hernia with a diseased appendix; and a fourth patient 
had a left inguinal hernia and a right femoral hernia. 


In each of the cases in this group one or both inguinal 
regions were skin grafted. However, it has not been 
found necessary to utilize skin grafting in the repair of a 
femoral hernia. 

The details of the recurrences are worth noting. 

E.J.F., a male, aged forty-four years, in July, 1947, under- 
went bilateral operation. On the left side a hydrocele was 
first of all dealt with, and a direct hernia was repaired by 
tensing of the posterior wall and utilization of a rectus 
sheath flap. On the right side a skin graft was inserted to 


. repair a deficiency in the posterior wall, where a direct 


hernia was present. In March, 1948, a further operation was 
performed on the left side where a hydrocele had recurred, 
and an orchidectomy was carried out; numerous sclerotic 
patches were present in the testis. In August, 1948, some 
bulging had recurred in the right inguinal region, which 
suggested that the skin graft in this area had become 
stretched. The result must be considered unsatisfactory. 

G.N.D., a male patient, aged fifty-four years, had under- 
gone operation in July, 1947, when both inguinal regions 
were skin grafted for large direct hernize, and at the same 
time a left femoral hernia was repaired by invagination of 
the sac. The right-sided hernia had recurred in January, 
1949, and further operation was carried out on this side; 
it was then found that an indirect hernia was present, and 
this was repaired by invagination. The posterior wall at the 
site of the skin graft of July, 1947, had remained satis- 
factory, and there had been no direct recurrence, 

C.C., a male patient, aged fifty years, was operated upon 
in November, 1947, a large direct hernia being present on 
each side. The external rings were extremely large with 
each apex opposite the internal ring. A skin graft was 
sewn into the posterior wall on each side, and the external 
rings were repaired by approximation of the two pillars. 
Some few months later the patient reported bilateral bulg- 


‘fing. Further examination has not been carried out, but 


the result must be regarded as unsatisfactory. 

W.W.B., a male patient, aged fifty years, underwent opera- 
tion in July, 1947, for a large direct inguinal hernia on each 
side. The posterior walls were skin grafted. In January, 


1949, he gave a history of having been injured at work in 
endeavouring to prevent a three-quarter hundredweight case 
from falling; this accident was followed by a recurrence of 
the right-sided hernia, for which a further operation was 
carried out, and the result has remained satisfactory. On 
this occasion an indirect sac was present; the posterior wall 
had apparently remained strong following the skin graft. 


Recurrent Herniz. 
Unilateral. 


In the group of unilateral recurrent hernie there were 
a series of 20 patients, all males; the eldest was aged 
seventy-two years and the youngest thirty-five years, and 
the average age was 62:5 years. In two of these cases 
there was a recurrence after skin grafting. Fifteen 
patients had had one previous operation and the remaining 
five had been operated upon more than once. Of these, 
one patient had had five previous operations and one 
patient three, and three patients had been operated upon 
twice before. The longest interval between operation and 
recurrence had been 24-5 years; there was one recurrence 
after seventeen years and one after five years, and in 
the remainder the recurrence had taken place within 
twelve months, the interval varying between two months 
and twelve months. 

With the exception of one case it appeared that the 
previous operations had been of the Bassini type. Skin 
grafts were utilized to repair the posterior wall, and the 
anterior wall was repaired either by resuture alone or in 
combination with a rectus sheath flap. 


One patient, R.T.O., aged thirty-five years, had had two 
previous operations on a right inguinal hernia followed by 


recurrences. At operation in June, 1946, it appeared that a . 


Halsted type of operation had been carried out, the recur- 
rence being at the site of the internal ring, where a large 
direct sac was present. This area was repaired by the 
insertion of a skin graft. It was found impossible to 
separate the external oblique fascia from the original 
posterior wall, and consequently, a complete new anterior 
wall was formed by utilizing a large rectus sheath flap 
covering the whole length of the canal, the operation being 
difficult and time-consuming. However, a satisfactory result 
was obtained. 

S.V., aged forty-seven years, was examined in 1945. About 
ten years previously he had been operated upon for bilateral 
inguinal hernie. The condition of the right side remained 
satisfactory, but the hernia on the left side recurred, and 
was operated upon about twelve months later. After this 


. he was submitted to three further operations for recur- 


rences at about yearly intervals. The last operation was 
performed about six years before I examined him. This 
operation, too, was followed by a recurrence about twelve 
months later. At operation in 1945 a large direct sac was 
found present in a mass of scar tissue. While the sac was 
being separated from the scar tissue, an opening was made 
into the bladder. The sac was dealt with by invagination, 
the bladder was oversewn and the anterior wall was repaired 
with a rectus sheath flap. In view of the possibility of 
infection, it was thought unwise at the time to repair the 
posterior wall with a skin graft. However, convalescence 
was uninterrupted. In November, 1946, there was evidence 
of a further left-sided recurrence. The patient was again 
submitted to operation in March, 1947, when a small, direct, 
somewhat friable sac was invaginated and the posterior wall 
repaired with a skin graft. The condition of the hernia 
since that time has remained satisfactory. 


The two cases in which recurrence followed grafting 
were as follows. 


H.J.D., aged forty-seven years, was examined in Sep- 
tember, 1947, when he gave a history of having been 
operated upon for a right inguinal hernia in the previous 
June; the operation had been followed by a recurrence 
within a few weeks. At operation in November, 1947, a 
direct hernia was present with a good deal of scarring. The 
posterior wall was skin grafted and the anterior wall was 
closed by resuture of the external oblique fascia. By the 
end of January, 1948, a recurrence was present. In Sep- 
tember, 1948, a further operation was carried out when a 
direct hernia was found to be present, situated below the 
conjoint tendon. The original skin graft appeared to have 
completely disappeared. Repair was carried out by invagin- 
ation of the sac and reinforcement of the anterior wall with 
a rectus sheath flap. The condition of the hernia has 
subsequently remained satisfactory. 
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R.H., aged sixty-two years, was examined in 1947. He 
had previously been operated upon forty years earlier for 
a right inguinal hernia. He gave a history of having slipped 
while carrying a bag of flour, the hernia appearing shortly 
afterwards. At operation in August of that year a direct 
hernia was found to be present coming through a fenestra- 
tion in the medial transversalis fascia. A skin graft was 
inserted into the posterior wall and the external oblique 
was resutured. In March, 1948, the patient gave a history 
of being knocked over by a falling bag of flour. This 
accident was followed by a recurrence of his right-sided 
hernia, quite small at the time, but gradually increasing in 
size. A further operation was carried out in January, 1950, 
when a small direct hernia was present; this was repaired 
by tightening of the posterior wall and reinforcement of 
the anterior wall with a rectus sheath flap. The repair of 
the hernia has since remained satisfactory. 


Bilateral. 


In the group of bilateral recurrent hernie there were 
11 patients, all males, with the exception of one, a female 
aged fifty years. The average age was 46:7 years, the 
youngest patient was aged twenty-eight years, and the 
eldest was aged sixty-four years. In four out of the 11 
cases the repair was unsatisfactory and the hernia 
recurred. 

Of those cases in which a successful result was obtained, 
four patients had had one previous operation, two had 
had two operations, and one had had three operations. In 
each case the posterior wall of the inguinal canal was 
skin-grafted. 

The four cases in which recurrence followed grafting 
are as follows. 

J.B., a male patient, aged twenty-eight years, was 
examined in December, 1946, when a right inguinal hernia 
had recurred after an operation in the previous August. 
The hernia was stated to have recurred within three weeks 
of the operation. He had at the time of examination a 
hernia on the left side, in addition to a recurrence on the 
right side. In January, 1947, operation was carried out on 
both sides. The hernia on each side was found to be direct, 
coming through a fenestration in the medial transversalis 
fascia. The sac was removed, the fenestration was over- 
sewn and the anterior walls were reinforced with rectus 
sheath flaps. In July, 1947, recurrence was present on the 
right side, and a further operation was carried out; a direct 
hernia then existed, and the posterior wall was skin grafted. 
In February, 1949, a bilateral recurrence was present, stated 
to have been in evidence for about three months. Further 
operation was carried out in April; on the left side a direct 
hernia was present, the posterior wall was tightened by 
invagination of the sac, and the anterior wall was further 
reinforced by a second rectus sheath flap. On the right 
side the hernia was also direct, coming through a fenestra- 
tion in a similar position to that found at operation in 
January, 1947. Since that time the patient’s condition has 
been satisfactory. 

In this case the skin grafting must be regarded as 
having been inadequate, because it did not prevent later 
recurrences. 


A.C.C., aged forty-three years, was examined in August, 
1947. He had undergone a left inguinal herniorraphy in 1944 
and a right inguinal herniorraphy in 1945, followed by a 
bilateral recurrence five months after the latter operation. 
At operation in October, 1947, a direct hernia was present 
on the left side, coming through a fenestration in the medial 
transversalis fascia. This was repaired and the posterior 
wall was skin grafted. On the right side an indirect hernia 
was present, which was dealt with by invagination. In 
January, 1948, there was a recurrence on the left side. A 
further operation was carried out in July, 1948, and at this 
operation an indirect hernia was found to be present; the 
condition of the skin-grafted posterior wall was quite satis- 
factory and had shown no signs of stretching. The hernia 
was dealt with by invagination and the use of a rectus 
sheath flap, and the repair has subsequently remained strong. 


J.R., aged fifty-four years, a male patient, grossly over- 
weight, was examined in May, 1948. He gave a history of 


having undergone a left inguinal herniorraphy six months 
previously, a recurrence having followed shortly afterwards. 
Examination revealed bilateral inguinal hernie. At opera- 
tion in June, 1948, a direct inguinal hernia was present on 
the right side, the sac was invaginated and the anterior wall 
was reinforced with a rectus sheath flap. On the left side, 
the external 


oblique fascia had apparently remained 


ununited, the apex of the external ring being at the level 
of the internal ring. A large lipoma of the cord was 
excised. A direct sac was present, involving the medial 
posterior wall; this area was repaired with a skin graft 
and the anterior wall was reinforced with a rectus sheath 
flap. In September, 1948, the left-sided hernia had recurred, 
and a further operation was carried out in October, 1948; 
again a direct hernia was found. No evidence of the skin 
graft was apparent. The posterior wall was tightened by 
invagination of the direct sac and resuture of the external 
oblique. In April, 1949, the area had again stretched and 
the result was unsatisfactory; the right side, however, 
remained strong. 

C.F.H., aged fifty-seven years, a male patient, had under- 
gone operation in June, 1946, for a bilateral direct hernia. 
Tightening of the posterior wall, combined with the use of 
a@ rectus sheath flap, was the method employed on each 
side. In September, 1947, a left-sided recurrence was 
present. Between this time and October, when a further 
operation was carried out, a recurrence appeared on the 
right side. Bilateral direct herniz were present, and each 
posterior wall was skin grafted and the anterior walls were 
resutured. About twelve months later the patient reported 
a further recurrence on each side; the result was unsatis- 
ws and no further surgical treatment has been carried 
out. 


Sliding Herniz. 


Five large sliding hernie were dealt with by skin 
grafting in this series. All were left-sided and in male 
patients; the youngest was aged forty-five years and the 
eldest seventy-four years, and the average age was 57:2 
years. In each the posterior wall was skin-grafted and 
the anterior wall was repaired, either by suture or by 
the addition of a rectus sheath flap. In each case the result 
has remained satisfactory. 


Incisional Herniz. 


Two incisional hernie followed repair of umbilical 
herniz, and one of these patients had undergone three 
previous operations. Skin grafting was carried out in 
July, 1945, the skin graft being sutured in the interval 
between the rectus sheath on each side. The third 
incisional hernia followed an appendicectomy, and a 
previous unsatisfactory attempt at. repair had been made. 
The fourth incisional hernia followed a cholecystectomy, in 
which a Kocher incision had been made. At operation it 
was found impossible to approximate the external oblique 
fascia towards its junction with the rectus sheath. Into 
this triangular-shaped area skin was sutured and the 
subsequent result was satisfactory. 


Discussion, 


In a consideration of this short series of cases certain 
features become apparent. The fat, indolent and flabby 
patient is a most unsatisfactory subject. Increased 
abdominal pressure is a most difficult factor against which 
to provide adequate protection. Invariably fat-laden 
muscles and fascia are present, the sac walls contain 
excessive fat, and the cord structures themselves are 
unduly bulky, and on many occasions there is an associated 
lipoma of the cord. 

The obese are notoriously non-cooperative, strongly 
object to limiting their food intake, and have an aversion 
to exercise; as a consequence, while a satisfactory repair 
can on many occasions be carried out, the original ztio- 
logical factors persist, leading to a further disintegration 
of the inguinal area. 

In reverse, those patients with normal abdominal 
measurements and good musculature, who are prepared to 
cooperate to control the size of their abdomen and to take 
adequate exercise, usually find their trouble at an end. 
In a small percentage of cases, however, recurrences are 
seen for which there would appear to be no adequate 
explanation. 

The importance of restoring the inguinal canal to a 
state as close as possible to the normal anatomy would 
appear essential. A posterior wall should consist of a 
tense fascial layer occupying the interval between the 
lower border of the internal oblique and transversus 
muscles above, and the inguinal ligament below. The 
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anterior wall should be reinforced in such.a way that the 
opening of the external ring is small and situated low in 
the canal, where possible in front of the body of the pubis, 
only sufficient space being allowed for the egress of the 
cord structures without compression. In the majority of 
cases it should be possible to carry out this type of recon- 
struction by utilizing for the posterior wall the existing 
transversalis fascia which forms the outer covering of the 
direct sac, or by skin grafting. For the anterior wall 
either resuture should be carried out, if the external 
oblique fascia is of sufficiently good quality, or alterna- 
} Nagel a combination of this resuture with a rectus sheath 
ap. 

The Bassini type of operation is considered unsatisfac- 
tory for the following reasons. Firstly, in the indirect 
hernia in which the lower edge of the internal oblique can 
be approximated to the inguinal ligament without tension, 


- the posterior wall is satisfactory and does not require 


repair. Secondly, in the direct hernia it is almost invari- 
ably found, apart from the fenestration type, that the 
lower border of the internal oblique muscle and the 
transversus muscle form a high arch with a wide posterior 
wall, and it is not possible to suture these muscles to the 
inguinal ligament without considerable tension. Under 
these circumstances either the lower fibres of the internal 
oblique muscle are torn or separated frem the muscle 
above or, alternatively, they undergo pressure necrosis at 
the site of the stitching, with resultant increase in the 
width of the posterior wall, so that subsequent repair is 
made: even more difficult. 


The Halsted type of operation is considered to be sur- 
gically unsound, in that a direct opening, unprotected 
either behind or in front, is produced, leading from the 
abdominal cavity to the subcutaneous area. Herniation is, 
theoretically at least, inevitable. 


The recurrence rate in this short series, while still too 
high, is not regarded as unduly unsatisfactory in view 
of the type of hernia in which the grafting has been 
utilized. The use of skin grafting in posterior wall repair 
is thought, in selected cases, to have a definite place and 
to be worthy of further trial. 


Reference. 
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Whole Skin Grafts as a Substitute for Fascial Sutures in the 
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Reviews. 


EMERGENCY DIAGNOSIS. 


In this mechanized era it is stimulating to see such a 
work as “Lecture Notes on Emergency Diagnosis without 
Laboratory Aid” by Hanns L. Baur; in which the clinician 
is reminded that he had five senses long before the many 
modern chemical and physical tests and appliances were 
invented. In a brief but masterly chapter entitled ‘Facies, 
Position and Attitude” the reader is told: “The doctor’s eye 
makes up the history no less than his ear. The reading of 
the patient’s face is of the same importance as the finger- 
tip touch when one is palpating an abdominal inflammation”, 
and right throughout the book basic observation of the 
signs at hand is the theme. The symptoms and signs 
associated with all the bodily systems are concisely dis- 
cussed, and while students will not find the detail that is 
in a text-book of medicine, yet if they follow the general 
principles outlined herein, their approach to their clinical 
examinations will be greatly facilitated. The book can also 
be used in reverse as an index of differential diagnosis, for 
the signs described in such entities, for example, as tetanus, 
tetany and strychnine poisoning impress themselves clearly 
on the mind. 


1“Lecture Notes on Dmerneney Diagnosis without Laborato 
Aid”, by Professor Dr. Hanns L. Baur, British Commonweal 
Edition, revised by Jean Grant, M.B., M.R.C.P. 
Oxford : Blackwell Scientific Publications. 73” x 5”, pp. 82. 
ce: 6s. 


Practising doctors, clinical teachers and students, on 
reading this book, 1 all find cause to be grateful to 
Professor Baur for his very practical analysis which is 
essentially in the Hippocratic style and tradition. 


A HANDBOOK OF OPHTHALMOLOGY. 


THB publication of the seventh edition of “A Handbook of 
Ophthalmology”, by H. Neame and F. A. Williamson-Noble, 
less than three years after the sixth edition is a tribute to 
its popularity... Every effort has been made to bring the 
subject matter up to date, and homage is paid to the dis- 
covery of the aqueous veins, to the use of Cutler’s implant, 
and to the value of massive doses of penicillin given by the 
subconjunctival route. A sign of the times is the omission 
of the usual description of the reflecting ophthalmoscope. 
This may not please the die-hards who insist on its value in 
imposing a strict discipline on the young ophthalmologist. 
After such a change of front, the advocacy of hexamine as 
a preventive of post-operative infection is surely an over- 
sight. The application of a strong solution of iodine in the 
treatment of dendritic ulcer is recommended, a tardy recog- 
nition of the value of this well-known method of treatment. 
‘“‘Neame and Noble” can be recommended to the practitioner 
as a handy reference book on the subject of ophthalmology. 


POPULAR COMPARATIVE ANATOMY. 


In “The Anatomy of Man and Other Animals”, by D. 
Stark Murray and Grace M. Jeffree,? there is presented in 
simple manner for the non-scientific reader an evolutionary 
study of the subject to show that basically man and other 


animals are truly “brothers under the skin”. The develop- . 


ment of primates from unicellular organisms is traced in an 
interesting manner and in such a way as to make the very 
complex embryological processes extremely clear to the 
reader. After dealing with the development of man and 
other animals, the authors devote separate chapters to each 
body system, and elaborate to show the similarities and 
differences in various members of the animal kingdom; 
an excellent series of illustrations greatly helps the apprecia- 
tion of these comparisons. One of the most intriguing 
chapters is that upon the organs of sensation whence one 
apt quotation from H. G. Wells is well worth requoting: 
“The sensory process of a man who listens to a sonata of 
Beethoven differs only in elaboration from the sensory pro- 
cess of stroking a cat, as does that of a man who admires 
a painting by Michelangelo from the tasting of a crumb of 
sugar by a mouse.” This book will prove most interesting 


* to all readers having an inquiring mind, whether they be 


scientifically trained or not. 


WATER-SOLUBLE VITAMINS. 


In the fields of nutrition and fundamental biochemistry 
the vitamin B complex has a very central place at the 
present time. The increase in the number of its possible 
components in recent years has widened its importance 
greatly, but at the same time made it difficult for all but 
the initiated to follow clearly what is going on. Con- 
sequently the publication, this year, of “The Vitamin B 
Complex”, by F. A. Robinson,’ is a matter of importance to 
all students of biochemistry. 


Each of the known components is examined systematically 
from all its aspects: isolation, constitution, synthesis, 
properties, estimation, distribution, biosynthesis, metabolism 
requirements, functions, analogues et- cetera. These are 
well arranged and considered very succinctly. A good 


Handbook Ophthalmology”, by Neame, 
.C.S., and F. A. Williamson-Noble, F.R.C.S.; Seventh 
baditien: 1951. London: J. and A. Churchill, Limited. 94” x 63”, 
pp. 350, with 13 plates, containing 46 coloured illustrations and 
155 text figures. Price: 22s. 6d. 
2“The Anatomy of Man and Other Animals, or Brothers 
Under the Skin”, by D. Stark Murray, B.Sc., M.B., Ch.B., and 
Grace M. Jeffree, B.Sc.; 1951. London: Watts and Company. 
83” x 6”, pp. 170, with 57 illustrations, four plates in colour. 
Price: 18s. 
Vitamin B by F. A. Robinson, M.Sc. Tech. 
(Manchester), LL.B. ( London), P.R.1.C.; 1961. London : 
Chapman and Hall, Limited. 84” x 53”, pp. 670. Price: 60s. 
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feature of the treatment is that each of these short sub- 
chapters has its own bibliography, thus facilitating 
reference. The twelve main chapters include the folic acid 
complex, erythrotin (B,,), choline, and p-aminobenzoic acid. 
Another chapter summarizes the reliable information on 
vitamins B;, B, Bs, By, Bu, By, By and L, and factors U, 
W, R and 8, as well as noting the claims of miscellaneous 
water soluble growth factors for animals and micro- 
organisms. The author concludes with a short essay on the 
general implications of B complex in enzyme reactions and 
the way in which the information about it Has developed. 


This volume is very useful; it is an interesting and 
complete account of a large part of biochemistry and the 
best reference work on it. Like all large surveys it is not 
a book to be read systematically from cover to cover; rather 
should it be read in sections as required. Individual readers 
may regret that more space has not been given to dis- 
cussion of function and metabolism and that instead the 
facts are left to speak for themselves. This seems inevitable 
where so much material has been included. The general 
format of the book is pleasing and has enabled a great 
condensation of the subject into a reasonable space. Great 
care has been taken over bibliographical information, table 
of contents and index. The work can be highly recom- 
mended to all who require a sound source book on this 
ever-widening aspect of biochemistry. 


ANNUAL REVIEW OF MEDICINE. 


In Volume II of “Annual Review of Medicine’ the editors 
have maintained the principle that was successful in the 
first volume: each section has been written by an authority 
in the field concerned, the stated aim being to discuss the 
subject in the light of contemporary literature and the 
author’s special knowledge rather than to catalogue 
references or string together abstracts. The result should 
claim the respect and interest even of those who them- 
selves read widely and command detailed knowledge of their 
own subject. A section is devoted to each of the main 
systems under which medicine is conventionally considered, 
as well as to special subjects, such as nutrition, allergy, 
physical agents and trauma (trauma due to stress and 
physical agents), radiology and radioactivity, laboratory 
aids to diagnosis and therapy, neoplastic diseases, viral and 
rickettsial diseases (by Sir Macfarlane Burnet) and the 
general-adaptation-syndrome (by Hans Selye). An annotated 
list of reviews provides a classified guide with comments to 
most of the reviews of particular subjects which appeared 
in journals between November, 1949, and January, 1951. An 
author index and a detailed subject index help to make the 
mass of useful material more readily available. 


WHEN SCIENTISTS DIFFER. 


“GENESIS AND GEOLOGY”, by Charles Coulston Gillispie, is 
essentially an historical and not a partisan study (Gillispie 
is Assistant Professor of History at Princeton University), 
and the limits of time and material indicated in the sub- 
title are carefully observed.? The sixty years of Gillispie’s 
chosen study form a curious little pre-Darwinian island 
between the widely differing seas of the eighteenth century 
with its general acceptance of “the providential interpreta- 
tion of the origin and purpose of the physical universe” and 
the late nineteenth century with its militant rationalism. 
Gillispie has necessarily taken note of their influence on 
the intellectual, social and religious climate of his historical 
island, but otherwise he has confined himself to his declared 
object. The essence of the study is the intellectual battle 
that went on within the ranks of science about the role 
of God in the creation, design and government of the 
material world—a “quasi-theological” struggle in which the 
difficulty “appears to be one of religion (in a crude sense) 
in science rather than one of religion versus science”. In 


1“Annual Review of Medicine’, edited by Windsor C. Cutting 
and Henry W. Newman; Volume II; 1951. Stanford, California : 
Annual Reviews, Incorporated. g” x 6”, pp. 494, with a few 
illustrations. Price: $6.00. 

2“Genesis and Geology: A Study in the Relations of Scientific 
Thought, Natural Theology, and Social Opinion in Great 
Britain, 1790-1850”, by Charles Coulston Gillispie; 1951. Cam- 
bridge, Massachusetts : Harvard University Press. 83” x 6”, 
pp. 328. Price: 84s. 


turn Gillispie reviews the rise of scientific societies and 
private institutes, the growing appreciation of utilitarian 
and commercial potentialities of applied science, the 
emergence of the descriptive sciences from natural history 
“with geology in the van”, the publication of Paley’s 
“Evidences”, the development of Benthamite philosophy, the 
great geological controversies first between the Neptunists 
and the Vulcanists and then between the catastrophists and 
the uniformitarians, the furore created by Chambers’s 
“Vestiges of Creation”, the monumental Bridgewater 
Treatises, and the beginning influences of Darwin and T. H. 
Huxley with his “devoted hatred of theologians”. Much 
detail is presented of people and ideas and publications, but 
the broad picture is kept in sight and the book is never 
dull. Gillispie writes clearly and with eccnomy of words, 
and he has a dry wit that is devastating but not cruel. One 
frankly amusing chapter entitled “How Useful is Thy 
Dwelling Place” demolishes the Bridgewater Treatises (just 
a little too easily and airily .we may well feel, and indeed 
Gillispie offers a reference to another author whose judge- 
ment is “more generous’) and tilts at the prevailing 
utilitarianism. A ridiculous picture is drawn of the Oxford 
Professor of Geology (William Buckland) lecturing to the 
British public in a limestone cave on the divine provision 
for Britain’s greatness in the arrangement of iron-ore, coal 
and limestone beds near Birmingham. This, however, is not 
just an attempt to be clever. Indeed it illustrates Gillispie’s 
sense of values. For what he derides is such things as the 
“materialistic faith’ and “unspiritual view of religion” of 
men like Buckland and Sedgwick and the “breathless and 
ill-tempered piety” of Kirwan; at the same time he treats 
most sympathetically a man such as Hugh Miller with his 
genuine spirituality, and he is at pains to give to all the 
scientists mentioned whatever credit is their due. Likewise, 
he does not underestimate the influence of such people as the 
Bridgewater authors towards the preservation of the social 
and economic status quo, but he clearly exonerates them 
from conceiving their doctrines in the interests of the 
ruling classes. All in all the book is fair, informative, well 
documented and readable. Readers of many shades of 
opinion will disagree with some parts of Gillispie’s inter- 
pretation of the facts, but all must respect his honesty and 
admire his patience and purposefulness. It is no mean feat 
by itself to have emerged with an intact sense of humour 
from immersion in a huge mass of literature that must 
have been mostly (to use Gillispie’s own description of one 
Bridgewater author’s writing) “desperately unreadable”. 


Books Received. 


{The mention of a book in this column does not imply that 
no review will appear in a subsequent issue.) 


“The Medical Annual: A Year Book of Treatment and 
Practitioners’ Index’’, edited by Sir Henry Tidy, K.B.E., ‘+. 
M.D. (Oxon.), F.R.C.P., and A. Rendle Short, M.D., 

B.Se., F.R.C.S.; sixty-ninth issue; 1951. Bristol: John Wright 
and Sons, Limited. 83” x 6”, pp. 510, with 57 illustrations. 


The sixty-ninth issue of this publication. 


“Louis Pasteur: Free Lance of Science”, by Rene J. Dubos; 
1951. London: Victor Gollancz, Limited. 9” x 53”, pp. 418. 
Price: 18s. , 

Intended for the medical graduate, the scientist, the 
student and the general public. 


“Diseases of the Endocrine Glands”, by Louis J. eee M. D., 
F.A.C.P.; 1951. Philadelphia: and Febiger. Sydney 
Angus and Robertson, Limited. 94” x 63”, pp. 1142, with 38 
illustrations and three coloured plates. Price: £8 1s. 3d. \ 
The author has tried to assemble knowledge from the 
biochemical, physiological and clinical points of view. 


“Therapy of Dermatologic Disorders: Including a Guide to 
Diagnosis and a Dermatologic Pharmacopeia”, by Samuel M. 
Peck, B.S., M.D., and George Klein, M.D.; 1951. Philadelphia : 
Lea and Febiger. Sydney: Angus and ed Limited. 
934” x 6”, pp. 384, with four illustrations. Price: 70s. 


Represents the personal experience of the authors and is 
a “guide for the beginner in dermatologic therapy”. 


hat 


OcToBER 13, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA 507 


The Medical Journal of Australia 


SATURDAY, OCTOBER 13, 1951. 


All articles submitted for publication in this journal should 
be typed with double or treble spacing. Oarbon copies should 
not be sent. Authors are requested to avoid the use of 
abbreviations and not to underline either words or phrases. 


References to articles and books should be carefully 
checked. In a reference the following information should 
be given without abbreviation: surname of author, initials 
of author, year, full title of article, name of journal without 
abbreviation, volume, number of first page of the article. 
If a reference is made to an abstract of a paper, the name 
of the original journal, together with that of the journal 
in which the abstract has appeared, should be given with 
full date in each instance. 

‘Authors who are not accustomed to preparing drawings 
er photographic prints for reproduction are invited to seek 
the advice of the Editor. . 


ULTRASONICS IN MEDICAL SCIENCE. 


A PROMINENT feature of our present generation is the 
application of new techniques in physics to biological, 
including medical, investigations. Formerly. what had an 
immediate clinical use was alone considered. Thomas 
Young’s discovery of the mechanism of accommodation in 
the mammalian eye and his hypothesis of three funda- 
mental receptors in colour vision were received into the 
main body of physiological doctrine, but his researches 
on the physics of elasticity and the nature of light, ordinary 
and polarized, aroused no interest in biological circles. 
Even his employment of interference fringes to measure 
the diameters of red cells and pus corpuscles remained 
unutilized and, except for a few biophysicists, is still today 
disregarded. Had Réntgen not demonstrated the relative 
opacity of bone compared with the soft tissues to X rays, 
it is doubtful if his researches on short-wave radiation 
would have evoked the acclaim which they immediately 
won; it was the immediacy and obvious value of the 
clinical use which led to an extraordinary display of 
ingenuity in medical circles concerned with improving the 
technique. Waller’s many accurate measurements of the 
electric currents preduced by the action of the heart were 
relegated to a purely academic category; but once these 
currents were proved to give information about the origin, 
conduction and timing of the contractile waves in the 


heart an enormous volume of research was liberated, 


whilst today the complexity of electrocardiography 
demands specialization of study. Electroencephalography 
has recently entered the field requiring expert training 
and experience in interpretation. Today it is common to 
find many engaged in medical research exploring the vast 
field of experimental physics and applying to the animal 
body the methods there elaborated. In some cases practical 
successes have been achieved; in others results of some 
academic importance have been gained; too often have 
investigations been undertaken to swell the reports of 
research institutes with little benefit to human welfare. 


A striking instance of this modern trend is to be found 
in the physics of ultrasonic, or, as some prefer to call it, 
supersonic vibration. At first this was a purely physical 
question; the methods of preparation, the measurement 
of the wave-lengths and the many problems of the trans- 
mission through various media were subjected to scientific 
scrutiny. But soon applications of the investigations to 
practical problems came upon the scene. The vibrations 
were used to test flaws in metals and concrete, for 
soldering without the formation of refractory oxides, for 
producing stable emulsions, for altering the viscosity of 
colloidal solutions, for removing soot from flue gases, and 
for aiding in the manufacture of metal alloys. The absorp- 
tion of liquids in relation to molecular structure also 
came under review. The action on dyes and oils and the 
influence on. the formation of polymers also enlisted atten- 
tion in chemical laboratories. The separation of cellulose 
from lignocellulose and the cleansing of rayon and cotton 
waste were contributions from textile research. The war 
with the excited intellectual activity it always produces 
introduced the use of ultrasonics in the detection of sub- 
marines among other devices. Soon the effects of ultra- 
sonic vibrations in decomposing living cell tissues led to 
a widely extended field of research. Erythrocytes were 
shown to be hemolysed and bacteria to be disintegrated. 
Two practical applications of this finding were the use of 
ultrasonics for disinfection and for the liberation of 


enzymes from bacteria and other unicellular forms of plant: 


life. As might be expected, the same destructive action 
was examined with respect to protozoa, infusoria, trypano- 
somes and the eggs, larve and nymphe of mosquitoes. 
Tissue cultures in vitro were also put to the test. As a 
natural sequence viruses were also assailed, particularly 
those responsible for poliomyelitis, rabies, encephalitis, 
whooping-cough, vaccinia and the like. Toxins soon came 
into the research picture, especially diphtheria and tetanus 
toxins. Of course enzymes, hormones and vitamins did 
not escape. In the realm of pathology the use of ultra- 
sonics in the diagnosis of sarcomata and epitheliomata 
can be regarded as a successful extension of the technique. 
In therapeutics or ultrasonotherapy, as it has been 
unfortunately called, one may note percutaneous medica- 
tion, also fragmentation of calculi and the reduction of 
skin flora. Treatment of neuralgias, including sciatica, 
suggests “hit or miss” methods, only too common but not 
to be derided. The production of focal brain lesions as a 


. method of experimentation may be mentioned here, also 


bloodless hypophysectomy in ‘guinea-pigs and probably 
other animals. Certain organs such as the liver and 
crystalline lens, certain foods such as milk and certain 
pathological conditions such as histamine weals on the 
skin have also had their reaction to ultrasonic bombard- 
ment investigated. The discovery that bats guide their 
flight by ultrasonic echoes was one of the first applications 
of the physical aspect to biology, and, as might be expected, 
the electric response of the bat’s cochlea to ultrasonic 
vibrations admitted to the ear was an early subject of 
research. A symposium on ultrasonics in biology was held 
in Erlangen, a second in Rome and a third, at which 
Australia was represented, at Brussels in June of this 
year. Already the number of books published on this 
subject exceeds the number restricted to the purely 


physical, 
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All this tells us that at any time the basic sciences may 
present us with some new idea or method of inquiry and 
we may feel reasonably certain that application to medical 
problems will not be long in appearing. A certain 
percentage of successes can be anticipated, and even if 
this percentage is small the effort will assuredly be worth 
while. 


MYXOMATOSIS. 


For the sake of their patients’ peace of mind, apart 
from their own interest, most medical practitioners will 
wish to be kept informed of developments in the spread 
of myxomatosis amongst rabbits. The report by the 
Commonwealth Scientific and Industrial Research Organ- 
ization of a conference held early in August supplies some 
facts of interest. It is reassuring to note in passing that 
the Walter and Eliza Hall Institute of Medical Research 
was represented at the conference along with governmental 
and university bodies. Reports presented to the conference 
showed that since its release by the Commonwealth 
Scientific and Industrial Research Organization the disease 
had spread naturally or, to a minor degree, by artificial 
means for roughly 1000 miles from east to west and almost 
the same distance from north to south. It was considered 
that there was little doubt that insect vectors had been 
mainly responsible for the widespread but extremely 
patchy distribution of the disease. In addition to mos- 
quitoes, these vectors included sandflies or midges, small 
black flies (Simulium) and “stick-fast” flies. It is possible 
that sucking lice also played some part. The disease was 
reported to be still working quietly at numerous sites in 
the eastern States, and there was every prospect of further 
natural spread on the return of warm weather. Measures 
aimed at increasing the spread were agreed upon at the 
conference, but it was pointed out that in spite of the 
greatest efforts that could be made there was no guarantee 
that the virus would play any greater part in the control 
of the rabbit than it had over the past year. It could 
not be expected that the disease would eradicate the 
rabbit or even effect a useful degree of control over wide 
areas of rabbit-infested country. The majority of land- 
holders: must still depend on orthodox methods for the 
control of rabbits on their properties. The conference 
stressed its conviction that there was no risk of the disease 
being transmitted to man or to any native or domesticated 
animal or bird; this had been proved by extensive experi- 
ments, both in Australia and overseas. It was stated that 
during the recent epidemic numerous reports had been 
current that various animals, domesticated and wild, had 
been affected by the disease, but in no case had any of the 
reports been substantiated. In certain cases the animals 
concerned were found to suffer from well-known diseases 
causing a purulent discharge from the eyes—for example, 
distemper in dogs and common forms of ophthalmia in 
sheep. The Commonwealth public health authorities have 
apparently satisfied themselves on the score of general 
safety, for it was reported to the conference that the 
Commonwealth Department of Health had lifted all 


restrictions on the use of the virus, 


Current Comment. 


CATS AND THE aaa OF DISEASE TO 


In reporting a case of “cat-scratch fever”’—apparently 
the first to appear in English medical literature—William 
E. R. Greer and Chester S. Keefer’ have taken the oppor- 
tunity to review the diseases that may be transmitted to 
human beings through cat contacts. The result is rather 
less terrifying than first impressions might suggest and 
little calculated to disturb the cat’s domestic reign. The 
term “cat-scratch fever” seems to have been coined by a 
Cincinnati medical man, Lee Foshay, though he has not 
put it into print. He used it to describe lymphadenitis 
of unknown etiology following cat scratches. The term 
has recently (1950) appeared in the French literature, 
Greer and Keefer state, in a report of 10 cases of “la 
maladie des griffes de chat’. The disease is described as 
suggestive of, but. much milder than, tularemia. A cat 
contact is invariable. It is a systemic disease with malaise, 
fever and other general effects, but the brunt of the infec- 
tion is borne by the lymph nodes. Occasionally exanthe- 
mata appear resembling erythema multiforme; in Greer 
and Keefer’s case it was erythema nodosum. There are 
no characteristic clinical or laboratory findings, except 
those that exclude adenopathy of known etiology. The 
infective agent has not been identified; it is thought to 
be a virus. An agent present in the pus from buboes 
produces a specific skin reaction after it has been made 
into a skin antigen by the Frei procedure and injected 
intradermally into the patient. The disease is a self-limited 
one; no specific therapy seems to be indicated, though the 
French authors believed that aureomycin shortened the 
course of the illness. It is not suggested that the disease 
is common, and there certainly appear to be no grounds 
for alarm in this report—nor indeed in the formidable list 
that Greer and Keefer present of diseases of human beings 
that are found in cats and diseases that have been trans- 
mitted by cats to man. Just the same it is well to know 
of these possibilities, even if many are remote. Tularemia 
has been reported by a number of authors as having been 
contracted through the bite of the domestic cat; the trans- 
mission is apparently mechanical, the organisms being on 
cats’ teeth after they have eaten infected animais. Rabies 
in the cat is a serious menace to human beings, but 
should not worry us in Australia. Cat-bite fever is the 
same as the spirochetal form of rat-bite fever known as 
sodoku; typical cases, with and without the recovery of 
spirochetes, have been reported foliowing cat bites. There 
is some evidence of association between feline virus pneu- 
monia and primary atypical pneumonia in man, but the 
examples quoted by Greer and Keefer are not fully con- 
vincing in themselves and provide no grounds for general- 
izations on the subject. The role of the cat as a carrier 
of diphtheria seems to have strong support, but it is 


‘interesting to note that only two papers on the subject are 


quoted, one dated 1920, the other 1908. Tuberculosis is 
said to be uncommon among cats, especially in the United 
States of America. In Europe the incidence varies with 
geographic location and depends on the prevalence of 
tubercle bacilli in the milk supply, but averages about 2%. 
Cats are resistant to human and avian types, but are sus- 
ceptible to the bovine type, with the digestive tract as the 
usual portal of entry. Open cutaneous lesions may occur; 
they are a potential source of tuberculosis to man, since 
these lesions contain numerous tubercle bacilli. Clear cases 
of tuberculous infection transmitted from cats to man have 
been reported, but it does not sound like a significant 
danger in Australia. Brucellosis may be transmitted by 
cats. Cases of typical murine typhus probably acquired 
through the agency of cat fleas harboured by kittens have 
been reported. It is possible that cats may harbour spiro- 
chetes of leptospirosis as a result of eating infected rats. 
Ringworm certainly may be transmitted by cats. Other 
conditions with which they have been associated are 


1The New England Journal of Medicine, April 12, 1951, 
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creeping eruption (caused by Ancylostoma braziliense), 
pasteurellosis and histoplasmosis. Many animal parasites 
are found in domestic cats, but most of these, Greer and 
Keefer admit, are of small epidemiological significance. 
Altogether, the cat’s role in the transmission of disease, 
as depicted in this paper, does not inspire great awe, 
especially in the light of Australian conditions. It certainly 
does not outweigh the service rendered by cats in con- 
trolling rats and mice. Perhaps the cat is not quite so 
innocuous as Shakespeare’s “harmiess, necessary cat” 
would suggest, but it may at least still claim to be 
necessary. 


THE BONE MARROW IN THYREOID DISEASE. 


CONSIDERABLE LITERATURE has gathered about the effect 
of thyreoid disturbances on the blood-forming function, as 
seen in the peripheral blood and the bone marrow. Little 
emphasis is, however, laid on the blood and marrow 
findings in most condensed clinical accounts of thyreoid 
disease. Arnold R. Axelrod and Lawrence Berman in a 
review of the literature state that much of the published 
material is fragmentary and contradictory.!. This review 
is a preliminary to an account of observations made by 
these authors on the blood states found in _ hyper- 
thyreoidism and hypothyreoidism. They note that anemia 
is not common in hyperthyreoidism and that other writers 
describe changes suggestive of a hemolytic component 
when anemia is present. Erythrocytosis has been fre- 
quently noted. No particular type of change of either red 
or white cells is characteristic. Marrow biopsies have 
shown that the red marrow is extended in its distribution 
in the long bones, and it is noted also that these studies 
are more reliable than autopsy examination bécause of the 
possibility of autolytic changes. Axelrod and Berman’s 
own investigations show that an extension of the red 
marrow into the shafts of long bones occurs, but without 
diminution of fat or osteoporosis. This is not associated 
with anemia and a relative myeloid hyperplasia is found. 
The only other important changes seen were an occasional 
increase in megakaryocytes, without alteration in the 
platelet count in the blood, and a relative lymphocytosis 
in the marrow cells. They agree that there is some 
evidence of hemolytic activity. In hypothyreoidism they 


found, as others have found, that there is a total decrease - 


in the functioning marrow. Im spite of this hypoplasia 
there was no increase of fatty marrow as a rule, and 
where the fat of the marrow was not increased there. was 
by compensation an increase of hyperemic tissue or 
acellular material. This hypoplasia was equally distributed 
between the myeloid and the erythroid tissue. Megakaryo- 
cytes were usually found to be reduced in numbers, but 
no corresponding change appeared in the platelets of the 
circulating blood. Though they agree that macrocytic 
anemia is typically found in hypothyreoidism, they found 
nu increase in the megaloblasts of the marrow. The 
original observations of these writers were made by 
studying the blood and the bone marrow of 26 patients 
with hyperthyreoidism and nine with myxedema. Marrow 
specimens were obtained by aspiration, and estimations 
of the fat and cell content were made from serial sections 
of the particles removed, though the ratio of myeloid to 
erythroid tissue was calculated from smears. Control 
tests of a similar nature were made on 16 healthy persons. 
The authors admit that the results of a single biopsy may 
be illusory, and state that the absence of really significant 
blood changes in hypothyreoidism indicates that the total 
functional marrow is not seriously reduced. However, they 
stress that a hypocellular marrow suggests the possibility 
of hypothyreoidism in the patient, particularly if it is 
associated with macrocytic anemia. 


Axelrod and Berman discuss briefly the possible relation- 
ships between disturbed thyreoid function and erythro- 
poiesis, and indicate that there is still difference of opinion 


1 Blood, May, 1951. 


amongst various writers concerning the effects of thyroxin 
on blood formation and, indeed, whether some “myelo- 
tropic hormone” exists. The experimental results from 
hypophysectomy in rats and its effect on blood formation 
are also mentioned, but the authors think there is experi- 
mental and clinical reason to believe that there is some 
direct relationship between thyreoid dysfunction and the 
marrow changes in both hyperthyreoidism and hypo- 
thyreoidism, due regard being also paid to the action of 
the adrenal cortex. They think that the changes in 
lymphoid tissue may be due either to direct effects of the 
thyreoid gland or to indirect effects of the adrenals. These 
considerations are not so academic as they may appear at 
first sight. Hyperthyreoidism is a disease which some- 
times is not simple of diagnosis, and hypothyreoidism may 
pass unnoticed for periods of embarrassing length. Fuller 
knowledge of the positive and negative effects of these 
states on the blood cannot be other than an advantage. 


ALLERGY TO ASPIRIN. 


Ir is generally recognized that some people do not 
tolerate aspirin well, but it is not always appreciated that 
this commonly used drug may be responsible for severe 
and even dangerous aliergic reactions. For this. reason 
attention is drawn to a report by C. H. A. Walton and 
H. W. Bottomley,’ who -in a study of 830 asthmatics dis- 
covered 22 cases of definite aspirin sensitivity. In all cases 
very small amounts of aspirin brought on attacks of asthma, 
and several of the patients also had urticaria, angio- 


cedema and rhinitis. Three had an additional allergy to © 


antihistamine drugs. All the patients affected were adults 
with ages ranging from twenty-seven to sixty-four years. 
Fifteen of the 22 cases were in women, a proportion which 
Waiton and Bottomley state is in accord with that in the 
various reported series. Half the members of the aspirin- 
sensitive group had a severe grade of asthma as compared 
with only 13% of the whole series, and Walton and 
Bottomley’s experience and that of others is that the 
presence of aspirin-sensitivity has in general a serious 
prognostic significance. On the other hand, the asthma of 
the other half of the group studied was mild and did not 
appear to change materially in the four-year period of the 
study. Clinical reactions to aspirin tended to be violent 
and rapid, but there is some suggestion that aspirin 
sensitivity may be mild and hence undetected until it 
becomes more severe or until it is demonstrated for- 
tuitously under controlled conditions, for example, in 
hospital. Walton and Bottomley state that there is 
evidence that the key chemical grouping in aspirin is the 
acetyl radical, and it can be shown that aspirin-sensitive 
patients may tolerate sodium salicylate. One interesting 
comment they make is that such small quantities of the 
drug are required to produce tremendous reactions that 
one naturally wonders if in intractable cases of asthma 
in which no satisfactory etiology can be found, the patients 
may not be sensitive to some other trace chemical occurring 
in their daily dietary intake. Aspirin will not, it is 
stated, yield a positive result from skin testing (the pro- 
cedure is dangerous as well as useless), and perhaps the 
other postulated trace chemical would not do so either. 
The fact that aspirin-sensitivity itself is often overlooked 
justifies the view that this other suggestion will bear 
further investigation. Meantime the possibility of aspirin- 
sensitivity amongst asthmatics could do with more 
publicity. Many asthmatics have found that aspirin is 
decidedly helpful; but with the wide availability of aspirin 
in many forms and often disguised in proprietary remedies, 
some preventible attaeks of asthma will probably continue 
to occur until medical attendants, nurs--, a-thmatics and 
asthmatics’ relatives and friends are put on the alert. It 
is as well also to remember Walton and Bottomley’s 
warning that trial by oral administration as well as skin 
testing should never be attempted if hypersensitivity to 
aspirin is suspected. 


1The Canadian Medical Association Journal, March, 1951. 
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Abstracts from Medical 
Literature. 


PASDIATRICS, 


Irradiation in Upper Respiratory 
Tract Disease. 


Harotp Levy (The Journal of 
Pediatrics, August, 1951) describes the 
use of X-ray therapy in disease of the 
upper respiratory tract characterized 
by infection and lymphoid hyperplasia. 
He uses the term lymphadenosis to 
indicate chronically infected hyper- 
plastic . lymphoid tissue of the 
Eustachian tube, naso-pharynx, pos- 
terior pharyngeal wall, adenoid, tonsil 
and cervical, retropharyngeal and. peri- 
hilar glands. He states that the fre- 
quency with which all or most of these 
structures are involved together should 
be recognized. His indications for 
radiation therapy are as follows: (i) 
Lymphadenosis—(a) in the yaqung child 
(under five years of age); (0b) in 
children of all age groups’ with 
Eustachian tube obstruction or granu- 
lar pharyngitis or chronic or recurrent 
cervical adenitis; (c) in children ill 
from some chronic disease that contra- 
indicates operation (carditis, tubercu- 
losis et cetera); (d):‘in the “non- 
allergic” asthmatic child. (ii) Sinusitis, 
subacute or acute, when the usual 
therapeutic aids have failed, but before 
surgery is contemplated; it is pointed 
out that sinusitis is often associated 
with lymphadenosis particularly in the 
child with allergic rhinitis. The author 
discusses the place of removal of ton- 
sils and adenoids and opposes operation, 
in the absence of strong indications, in 
the young child and in the asthmatic 
child. He states that radiation therapy 
will never replace tonsillectomy, since 
the actual volume of lymphatic shrink- 
age is much less than is obtained by 
surgical removal, but radiation can be 
used to reach areas inaccessible to 
surgery and in epidemics of polio- 
myelitis or in the presence of infection. 
The author’s technique is to give 50r 
with adequate shielding at, weekly 
intervals ‘for five to ten weeks; if 
sinuses or hilar glands are involved 
these each receive a further 50r. He 
claims more widespread effects and 
easier and less irritating application 
than is possible with radium, which is 
effective only within a few  milli- 
metres of its focus of application. He 
noted no untoward effects in a follow- 
up of a random selection of 349 
patients treated in the previous ten 
years. He claims that there is no 
danger whatever in the dose range 
recommended when given by competent 
operators. 


Intrauterirfe Meningitis. 


R. M. N. Crossy et alii (The Journal 
of Pediatrics, July, 1951) describe a 
case of hydrocephalus caused by intra- 
uterine meningitis. They state that at 
seven months’ gestation X-ray examin- 
ation showed a normal fetus. At eight 
months’ gestation, because the fetal 
head was overriding the pubis, a 
further X-ray examination was made 
and revealed a considerable increase 
in head size. The infant was delivered 
by section two weeks before term. Its 
head was enlarged to 44:5 centimetres 
in circumference. Three days later this 
was 47 centimetres, and the lambdoid 
suture was open one centimetre. 


Cerebro-spinal fiuid was xantho- 
chromic, but contained no leucocytes. 
Pneumoencephalograms incon- 
clusive. Craniotomy revealed dura of 


normal colour, but tense. Beneath the 


dura was xanthochromic fluid and a 
thickened, pink, opaque, vascular mem- 
brane, probably arachnoid. Beneath 
this was a_ greenish-yellow, homo- 
geneous, spongy tissue to a depth of 
6-5 centimetres. From it Staphylococcus 
aureus hemolyticus was grown. Micro- 
scopic examination suggested that it 
was arachnoid that had undergone 
intense inflammatory change. The 
authors suggest that the probable mode 
of infection in this child was trans- 
placental spread of a transient bac- 
teriemia resulting from tooth extrac- 
tion or recurrent upper respiratory 
tract infections that characterized the 
later months of the pregnancy. 


Antibiotic Treatment of Pertussis. 


Luoyp N. Hazen et alii (The Journal - 


of Pediatrics, July, 1951) report a study 
of the antibiotic treatment of pertussis. 
Penicillin, aureomycin, chloramphenicol 
and terramycin were given in oral 
doses of 60 milligrammes per kilogram 
per day for ten days to 150 patients 
with whooping-cough including 50 who 
were under the age of one year. After 
the institution of treatment with 
aureomycin, chloramphenicol or terra- 
mycin, Haemophilus pertussis was 
eliminated from naso-pharyngeal 
cultures in three or four days and 
then could no longer be _ recovered, 
while this organism persisted for two 
weeks or longer in most of the 
penicillin-treated patients. Aureomycin, 
chloramphenicol and terramycin pro- 
duced rapid improvement the 


general condition in almost every case, . 


while only a few patients showed sig- 
nificant or rapid improvement during 
treatment with penicillin. Among the 
patients treated with aureomycin, 
chloramphenicol or terramycin, particu- 
larly those under the age of. one year, 
the frequency and _ severity of the 
paroxysmal cough decreased. more 


_rapidly than among the _ penicillin- 


treated patients. In some cases, how- 
ever, there was an exacerbation of 
cough after the treatment was stopped. 
There was suggestive evidence that 
penicillin had a slight salutary effect 
on the patients with whooping-cough. 
The effects of aureomycin, chlor- 
amphenicol and terramycin were quite 
similar in all respects. 


Theca-Cell Tumour of Ovary. 


Vipa H. GorDON AND Horace N. MARVIN 
(The Journal of Pediatrics, August, 
1951) describe a patient, aged one year, 
with a theca-cell tumour of the ovary. 
They state that this is an extremely 
rare condition in so young a child, the 
majority of cases occurring after the 
menopause. Theca-cell tumours vary 
in size from a few centimetres in 
diameter to the size of a large grape- 
fruit. On section the tumours are 
found to be well encapsulated and made 
up of interlacing bands of spindle or 
epithelioid cells; these have oval or 
rod-shaped nuclei, with intracellular 
and extracellular lipoid material. 
Granulosa cells may be present in 
islands. The thecal cells are always in 
intimate contact with and indeed each 
one is surrounded by a capsule of the 
reticular framework. The granulosa 
cells, however, occur in groups, each 
cell ‘in intimate contact with its 
neighbouring granulosa cell, Theca- 


. the 


cell tumours and granulosa-cell 
tumours probably all consist of mix- 
tures of the two types of cell, one or 
other predominating. In the 
authors’ case, because of a previous 
miscarriage the mother had been given 
progesterone throughout the preg- 
nancy. At one year of age the child 
had a whitish vaginal discharge, a 
prominent abdomen, pigmented areole 
and enlarged breasts. There was no 
axillary hair. The clitoris, labia 
majora and labia minora were larger 
than normal. The mucosa of the hymen 
was redundant. The vaginal discharge 
was white and mucoid but not bloody. 
There were a few wisps of black hair 
over the pubis. A smooth hard mobile 
tumour about three centimetres in 
diameter was felt in the lower part of 
the abdomen. The blood pressure, eye 
grounds, fontanelle and dentition were 
normal. The osseous age was about 
three and a half years. Examination 
of vaginal smears showed cornified 
epithelial cells comparable to those of 
women at the mid-intérval of the 
menstrual cycle. Urinary 17-keto- 
steroids and gonadotrophins were 
normal, but the twenty-four-hour 
specimen of urine contained 230 inter- 
national units of cestrone, an amount 
equal to that of a normal adult woman. 
At operation a tumour of the left ovary 
nine centimetres in diameter was re- 
moved. The uterus and left Fallopian 
tube were slightly enlarged, but the 
right ovary was smaller than normal 
and the right tube was enlarged. A 
number of pathologists reported on the 
tumour as being a theca-cell tumour. A 
detailed description and illustrations of 
the tumour are given. The authors state 
that eighteen months after operation 
the child appeared normal, the labia, 
clitoris and breasts had returned to 
normal, the few pubic hairs had dis- 
appeared, the vaginal smear had lost 
its adult characteristics, but the bone 
age had advanced to five years. They 
comment that this case supports the 
view that an ovarian tumour can pro- 
duce feminizing - characteristics and 
contain much. more theca-cell than 
granulosa-cell element. ; 


Exchange Transfusion in Feetal 
Erythroblastosis. 


HENRY W. KAESSLER AND JAMES J. 
LepcarD (The Journal of Pediatrics, 
August, 1951) set out the present 
generally accepted views on the use of 
exchange transfusion in the treatment 
of erythroblastosis foetalis. They briefly 
review the historical development of 
the procedure and describe a simple 
apparatus that consists essentially of 
one three-way tap with a Y-shaped 
two-way glass valve together with 
flasks, syringe and catheter. Essential 
technical details and clinical and 
hematological indications for exchange 
transfusion are given. 


Subdural Effusions in Meningitis. 


GayLe G. ARNOLD (The Journal of 
Pediatrics, August, 1951) describes four 
cases of purulent meningitis in infants 
complicated by subdural’ effusions 
whieh were purulent in two cases. He 
reviews the recent literature on the 
subject and enumerates the following 
indications for subdural tap in a child 
with purulent meningitis: (i) A bulg- 
ing fontanelle which is not relieved by 
lumbar puncture. (ii) Failure to make 
good clinical response after forty-eight 
to seventy-two hours of therapy 


October 18, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA “bit 


usually adequate for the type of menin- 
gitis. A child may show persistence of 
fever, vomiting and convulsions, or the 
physician may have the clinical impres- 
sion that the child is not doing well. 
(iii) Presence of an area of erythema, 
cdema and local heat involving the 
region of the anterior fontanelle. In 
two of the cases described this sign 
was present, and was found to indicate 
a purulent subdural effusion. (iv) 
Focal convulsions at any time in the 
course of meningitis. (v) Generalized 
convulsions after an initially good 
clinical and febrile response to therapy. 
(vi) Persistent vomiting after good 
initial response to therapy. (vii) Dis- 
turbances in auditory acuity or changes 
in the optic disks in the course of 
meningitis. 


ORTHOPAEDIC SURGERY. 


Medullary Nailing of Fractures. 


REGINALD WATSON-JONES et alii (The 
Journal of Bone and Joint Surgery, 
December, 1950) have studied 164 cases 
of intramedullary nailing of the long 
bones with special reference to the 
difficulties and complications encoun- 
tered. They record one death not 
attributable to the method, with two 
cases of pulmonary fat embolism and 
one of thrombosis, all in fractures of 
the femur. They summarize the lessons 
learned from their mistakes as follows. 
The method requires technical ex- 
perience and knowledge and is not 
suited to inexperienced surgeons or 
surgeons with little fracture material 
at their disposal. Intramedullary 
nailing should be used only for frac- 
tures to which the method is suited; 
in general, comminuted fractures or 
fractures near a joint are unsuitable. 
Open reduction is preferable to closed 
methods of intramedullary nailing. The 
nail should never be driven in with 
violence. It should be removed and 
replaced with a new one if difficulty 
is encountered in inserting it. With 
fractures of the femur the nail should 
be driven in from the tip of the 
trochanter after careful determination 
of the direction. The nail should be 
introduced only to the level of the 
fracture before exploration and reduc- 
tion of the fracture. Distraction of the 
fragments must be avoided. If the nail 
bends it should be replaced by a new 
one, at least with femoral fractures. If 
union is delayed, the fracture should 
be explored and chip grafts of cancel- 
lous bone placed around it. Improvised 
nails or nails not made of absolutely 
reliable material should never be used. 
The nail should be equipped with an 
extraction hole for removal. 


De Quervain’s Disease: 


BryYAN KEON-COHEN (The Journal of 
Bone and Joint Surgery, February, 
1951) has examined 46 cadavers and 20 
post-mortem subjects. He found that 
in 52 cases the abductor pollicis longus 
was represented by two or more 
tendons. In 62 cases the tendon of the 
extensor pollicis brevis was very much 
the smaller, in eight cases it was 
present only as a thin wisp of tendon, 
but in none was it absent. A single 
fibro-osseous canal was usual, but in 
22 cases the extensor pollicis longus 
occupied a separate compartment. The 
author believes that in patients who 
develop de Quervain’s disease variations 
from the standard pattern of tendons 
at the wrist are the rule rather than 


the exception. Conservative treatment 
is of no value. Adequate exposure, with 
full recognition of all anatomical struc- 
tures in the region, is advisable, but 
branches of the radial nerve must be 
treated with respect. The extensor pol- 
licis brevis tendon is normally small 
and may pass through a separate osteo- 
fibrous canal. Though incision only of 
the stenosing tendon sheaths may be 
sufficient, thorough excision is more 
certain and does no harm. 


Pseudarthrosis of the Tibia in 
Childhood. 


BRYAN (The Journal of 
Bone and Joint Surgery, February, 
1951) reports the late results of treat- 
ment by the use of the “by-pass” graft. 
Of eleven cases, sustained success has 
been achieved in nine. The author 
points out that the bowing present at 
the time of operation gradually dis- 
appears. The two failures occurred 
during the first three post-operative 
months. One patient was operated upon 
at the age of eleven months. Stored 
rib was used for the graft and was 
found to be very stable. Although the 
post-operative plaster cast included the 
flexed knee, the child (he was dis- 
tinctly chubby) worked the cast down 
the leg and cracked the graft. The 
author considers that it would be well 
to defer operation until the age of about 
eighteen months, when the child might 
reasonably be expected to be more 
manageable in a plaster cast. More- 


over, the recipient bone would then be- 


larger and the operation would be 
technically simpler. The second failure 
was'in a child of three years. A large 
part of the tibia above the pseudo- 
arthrosis was defective, and although 
the graft was as long as could be 
obtained from the sound tibia, it was 
not long enough adequately to clear the 
area of bone absorption. The author 
suggests that the pseudarthrosis 
results from a fatigue fracture of a 
congenitally abnormal tibia, but that 
its persistence depends entirely on 
mechanical factors. There is evidence 
to suggest that the underlying con- 
genital abnormality may arise from 
dysplasia of the mesenchyme. 


Refrigerated Homogenous Bone 
Transplants in Orthopzedic 
Operations. 


PHILLIP D. (The Journal of 
Bone and Joint Surgery, April, 1951) 
has studied 214 patients who were sub- 
jected to 278 operations in which sterile 
homogenous bone grafts were used. 
Wound infection occurred in four cases 
(1:'4%) and there was a loss of grafts 
in two (0°7%). In a follow-up study to 
determine the final results with respect 
to healing of the refrigerated homo- 
genous bone grafts, 144 patients were 
traced who had undergone 179 ortho- 
peedic operations for a large variety of 
conditions. Considered on a basis of 
the number of operations, the results 
were found to be successful in 80% of 
cases and unsuccessful in 11%. Fifteen 
patients (9%) had undergone opera- 
tions too recently for a determination 
of the results. By elimination of four 
cases in which the failure was un- 
related to bone healing, the rate of 
failure can be lowered to 8%. The 
author concludes that with careful 
technique, homogenous grafts 
may be preserved for long periods of 
time for surgical use. Such grafts are 
well tolerated by human tissues, and 


the risk of infection is no greater than 
with autogenous grafts. The healing 
of such grafts takes place by a process 
of invasion, absorption and replacement 
similar to that of autogenous bone 
grafts. The results obtained are 
identical with those from the use of 
autogenous grafts, except that in some 
instances the healing appears to be a 
little slower. The operation of a bone 
bank is safe and practical. It offers 
great advantages to the patient and the 
surgeon from the standpoint of avail- 
ability, abundance and elimination of 
the necessity of a secondary operation 
to obtain bone. 


Unsatisfactory Results from Lumbar 
Disk Operations. 


J. R. Armstronae (The Journal of 
Bone and Joint Surgery, February, 
1951) has investigated patients with 
“failed” operation for disk lesions at 
various hospitals. He considers that 
the cause of failure can be determined 
in most instances and that the causes 
may be classified. Wrong diagnosis is 
the most frequent cause of unsatis- 
factory results from operation. In 
patients with genuine disk lesions who 
are not relieved by operation, the 
causes of failure are classified in the 
following twelve ways: (i) Failure 
to locate the lesion because of inade- 
quate exposure et cetera. (ii) Failure 
to recognize a double lesion—the author 
considers that the only course is to 


expose and inspect both disks, as in’ 


12% to 20% of all cases both the 
lumbo-sacral disk and the disk between 
the fourth and fifth lumbar vertebrz 
are affected simultaneously. (iii) 
Failure to deal with a bilateral lesion. 
(iv) Subsequent further retropulsion of 
nuclear tissue because of failure to 
remove the whole of the diseased 
nucleus. (v) Damage to the nerve root, 
which is often adherent to a herniated 
disk and may be injured by too vigor- 
ous retraction. (vi) Tendency which 
always occurs after operation for the 
root to adhere to the scar of the track 
through which the diseased nuclear 
material has been removed; this is 
more likely to occur if nuclear tissue 
is not completely removed, or if tags 
of ligaments are not removed. (vii) 
Subsequent prolapse of a _ previously 
healthy disk, which the author believes 
to be a very uncommon cause of 
post-operative complications; in most 
alleged cases a double disk has been 
missed at operation. (viii) Permanent 
irreversible changes which may occur 
in the nerve root from prolonged com- 
pression or stretching if operation is 
delayed too long. (ix) Damage to the 
posterior articular facets even on one 
side; the author believes that this pro- 
duces an irritable joint which is a 
source of post-operative symptoms and 
usually requires subsequent arthro- 
desis. (x) Arthritic changes which 
inevitably occur in the affected joint 
between the vertebral bodies and also 
in the posterior articulations in the 
same level after degeneration or re- 
moval of the nucleus pulposus. (xi) 
Post-operative infection which may 
affect the wound, the meninges or the 
vertebral bodies themselves. (xii) 
Gross damage to the spinal theca, to 
the cauda equina or to extrathecal 
nerve roots at operation. The author 
believes that it is usually possible to 
determine the cause of unsatisfactory 
results, and that many patients can be 
relieved by appropriate further treat- 
ment. 
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British Medical Association Mews. 


SCIENTIFIC. 


A MEETING of the New South Wales Branch of the British 
Medical Association was held at the Royal North Shore 
Hospital of Sydney, Crow’s Nest, New South Wales, on 
June 21, 1951. The meeting took the form of a series of 
clinical demonstrations by members of the medical and 
surgical staff of the hospital. Parts of this report appeared 
in the issues of September 22 and 29 and October 6, 1951. 


Incarcerated Hernia. 


Dr. Eric GouLSTON presented a baby girl, aged six weeks, 
who had been brought to hospital on February ‘14, 1951, 
with a history of crying and restlessness for twelve 
hours. A tense, tender, irreducible swelling was found in 
the right inguinal region. There had been no vomiting, 
and the bowel motions were normal. Systematic examina- 
tion revealed no abnormality apart from the swelling. The 
condition was considered to be an irreducible right inguinal 
hernia. The foot of the bed was elevated, and sedation was 
effected with chloral hydrate. After two days there was no 
reduction of the swelling, and it was decided to perform 
right inguinal herniotomy. A hernial sac was found, which 
contained the right ovary and Fallopian tube and portion of 
the broad ligament. No bowel was present in the sac. The 
ovary appeared swollen but otherwise normal. The contents 
of the sac were returned to the abdominal cavity, and the sac 
was excised after ligation of its neck. Post-operative con- 
valescence was uneventful. Dr. Goulston said that in many 
similar cases reported in the literature the patients had 
been found to have congenital abnormalities of the renal 
tracts, but investigation failed to reveal any such abnor- 
malities in the case under discussion. 

Dr. Goulston also presented a baby boy, who had been 
admitted to hospital on July 29, 1950, at the age of twenty- 
three days, with an acute upper respiratory tract infection. 
The temperature was 101°8° F. On August 2 a tender, tense, 
right scrotal swelling, extending up to the margin of the 
external ring, was noted; at that stage the temperature had 
risen to 103° F., and bowel sounds were noted to be present. 
On August 3 aspiration of the scrotum was performed; from 
the pus aspirated Bacillus coli and Staphylococcus albus 
were grown. Streptomycin therapy was commenced on 
August 5 in doses of 0:1 gramme twice daily, the tempera- 
ture being still raised to 103° F. On August 6 the scrotal 
swelling was spreading, and it was noted that bowel 
sounds were absent. The scrotum was incised, and dirty 
brown pus was expressed. The temperature was still raised. 
On August 12, after the temperature had been normal for a 
few days, the streptomycin therapy was discontinued. The 
child had also had penicillin and sulphathiazole. On August 
14 right inguinal herniorraphy was performed through a 
routine inguinal incision. The sac contained a loop of small 
bowel, caecum and appendix; there was a rupture in the 
large bowel, apparently of inflammatory origin. The appendix 
was removed and the large bowel oversewn. The intestinal 
contents were returned to the abdominal cavity, the sac was 
removed, and repair was carried out. The testis, which was 
above the scrotum, was returned to the scrotal cavity. 
Post-operatively for two days the child remained pale and 
somewhat shocked, but from then on recovery was satis- 
factory until he was discharged.from hospital on August 29. 
He also had a left inguinal hernia, which gave rise to some 
pain about one month after discharge from hospital, but 
that subsided and it was decided to postpone any further 
surgical treatment. 


Cirsoid Aneurysm of Scalp. 


Dr. C. J. Gipson presented a youth, aged eighteen years, 
who had been admitted to hospital on February 20, 1951. 
He complained of ringing noises in the right ear for two 
and a half years, and a lump on the right side of the skull 
for one year. The lump pulsated, and the pulsations ceased 
when he pressed on the right temporal artery. On examina- 
tion, the patient was seen to be a healthy looking young 
man. On the, right side of his head there was a large 
pulsating swelling extending from in front of the auricle 
upwards to within one inch of the sagittal suture. The 
swelling was soft, easily compressible, but not freely mobile; 
pressure on the temporal artery almost obliterated all pulsa- 
tions in the swelling. The overlying skin and scalp were 


quite normal. There were no other abnormal physical 
findings. The pulse was regular in time and amplitude. The 
blood pressure was 130 millimetres of mercury, systolic, and 


75 millimetres, diastolic. An angiogram indicated the site 
of the cirsoid aneurysm, but did not outline its communica- 
tions. On February 28 the aneurysm was excised. A curved 
incision was made over the swelling and the flap retracted 
down. The vessels were dissected out of the subcutaneous 
tissue, and the flap was sutured back into place. The wound 
was drained with corrugated rubber. A blood transfusion 
and penicillin were given. In spite of this the wound became 
infected, but it finally healed. The patient was discharged 


from hospital on March 2. 


Renal Tumour Presenting as Acute Abdominal 
Condition. 


Dr. E. F. LANGLEY presented a man, aged fifty years, who 
had been admitted to hospital on November 22, 1950, with 
a history of acute abdominal pain of five hours’ duration. 
The pain was of sudden onset, was situated in the right 
loin, later extending to the .right iliac fossa and right hypo- 
chondrium, and was constant. There was no vomiting, nor 
were there any urinary symptoms. On examination the 
patient was found to be tender and rigid in the right hypo- 
chondrium, right lumbar region and right iliac fossa. 
Tenderness was also elicited in the right loin. A blood count 
revealed polymorphonuclear leucocytosis (neutrophile cells 
made up 91% of a total leucocyte count of 28,700 per cubic 
millimetre). Microscopic examination of urine revealed pus 
cells, red blood cells and amorphous urates. A pre-operative 
diagnosis was made of “? appendicitis, ? ruptured ulcer”, 
and the patient was submitted to laparotomy. At operation 
a large retroperitoneal hematoma was found in the right 
loin (it was-thought to be a perinephric hematoma), 
extending into the transverse mesocolon and lesser sac. A 
small quanity of free blood was present in the peritoneal 
cavity. Convalescence was satisfactory until December 2, 
when the patient coughed and the abdomen burst. The 
wound was resutured, and the patient was discharged from 
hospital on December 16, The cause of the hematoma was 
not found. An excretion pyelogram revealed that the right 
kidney was displaced upwards and was still functioning, but 
the collecting system was not well outlined. The patient 
attended the out-patient department and a further excretion 
pyelogram showed a mass in the lower pole of the right 
kidney. He was readmitted to hospital on March 5, 1951. 
Nephrectomy was performed, and a Grawitz tumour of the 
lower pole of the right kidney was found. Pathological 
examination revealed that the tumour was mainly necrotic, 
and the pathologist reported a hypernephroma. X-ray 
examination of the chest and long bones revealed no evidence 
of metastases. Convalescence was satisfactory. 


Carcinoma of Larynx. 


Dr. Eric BLASHKI presented a man, aged thirty-five years, 
who had complained of hoarseness of the voice for four 
months. He was admitted to hospital on November 10, 1950, 
and direct laryngoscopy was performed under general anzs- 
thesia. A small papillomatous tumour was removed from 
the right vocal cord with biopsy forceps. The pathologist 
submitted the following report on the specimen: 


Sections were taken from different areas of this papil- 
loma. The variation in size and staining of the cells 
is such that I think malignant changes have taken 
place. The tumour has retained its papillomatous pat- 
tern quite well and this indicates that the malignancy 
is of a low grade at present. 


The patient was readmitted to hospital on November 23 for 
laryngofissure. At operation a tumour was found on the 
right vocal cord extending to the anterior end of the cord, 
but not involving the left cord. The right cord in its 
anterior part (three-eighths of an inch behind the tumour) 
and the internal lining of the larynx above and below the 
cord were removed. The patient’s mental state was impaired 
for some days after operation. That was regarded as a 
reaction to operation and to post-operative left basal 
pneumonia. Complete recovery ensued. The pathologist 
submitted the following report on the specimen removed at 
operation: 

Sections were taken in two different directions 
choosing that part where the surgical incision seemed 
closest to the tumour. The growth is a squamous 
carcinoma of the larynx. It is still superficial and the 
surgical incision is clear of the tumour. 


Dr. Blashki’s second patient, a man, aged fifty-six years, 
had complained of huskiness for six months, but had had 
no pain, dysphagia, hemoptysis, cough or loss of weight. 
He was admitted to hospital on January 12, 1951, for 
laryngeal biopsy, and portion of a small mass attached to 
the edge of the right vocal cord was submitted to histo- 


OcToBER 13, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA 513 


logical examination. The pathologist reported that the con- 
dition. was squamous cell carcinoma. Laryngofissure was 
performed on January 26 under general anesthesia. Post- 
operatively he was given penicillin and sulphadiazine. The 
right vocal cord was submitted to the pathologist, who made 
the following report: 

Macroscopic: The specimen is a piece of tissue 
measuring 2 cm. Xx 1°5 cm. and up to 0°8 cm. in thick- 
ness. On one surface it is covered by epithelium and 
portion of a vocal cord can be seen. On this there is 
a pale mass 1 cm. in length and 0°5 cm. in width. 


Microscopic: This is a squamous carcinoma of the 
vocal cord. 

Dr. Blashki’s third patient, a man, aged fifty-six years, 
had been admitted to hospital on June 8, 1950, complaining 
of recurrent huskiness since 1946; the symptom was becom- 
ing continuous. On examination of the patient a tumour 
of the right vocal cord was observed, extending backwards 
to the vocal process, and with a considerable subglottic 
involvement. Biopsy revealed squamous carcinoma. The 
results of a Wassermann test and of X-ray examination of 
the chest were negative. No sputum was available. There 
were no palpable lymph glands. Laryngectomy with dis- 
section of glands in the neck was performed on June: 28. 
He was discharged from hospital on July 11 (the thirteenth 
day) and received a post-operative course of deep X-ray 
therapy at Royal Prince Alfred Hospital. Examination of 
glands removed at operation showed a reactive hyperplasia, 
but no invasion by cancer cells. Dr. Blashki said that since 
operation the patient had not been very successful in 
developing an cesophageal voice, but he had cheerfully con- 
tinued his previous occupation, which involved heavy manual 
labour. 

Cancer of the Thyreoid. 


Dr. F. F. RUNDLE presented case summaries together with 
demonstrations of specimens and microscopic sections in 
the following cases. 


Early Papillary Carcinoma of the Thyreoid. 

A girl, aged eighteen years, had noticed a swelling in the 
neck for five years. On examination a single nodule about 
two centimetres in diameter was found in the right lobe of 
the thyreoid. There were symptoms and signs of vasomotor 
instability, but no firm evidence of hyperthyreoidism or 
hypothyreoidism. On September 29, 1950, the right lobe of 
the thyreoid was removed in toto. Microscopic examination 
of sections showed a papillary “adenoma”. Dr. Rundle said 
that there was difference of opinion about whether the 
lesion was benign or malignant, but the lack of uniformity 
in size of the cells suggested to him that it was an early 
papillary carcinoma. The patient had remained well since 
the operation. 


Papillary Carcinoma with Extensive Invasion of 
Perithyreoid Tissues. 


A married woman, aged thirty-three years, complained of 
a swelling in the front of the neck for nineteen years, 
gradually enlarging. On examination there was a large, 
hard, nodular goitre, which was slightly tethered. There 
was no stridor, hoarseness or dyspnea. No enlarged lymph 
glands were palpable in the neck, and there was no evidence 
of intrathoracic extension. At operation on April 12, 1950. 
the thyreoid was found to contain numerous cysts and to 
be densely infiltrating the infrahyoid muscles. It was quite 
irremovable, and nothing more than a biopsy was done, 
examination of the sections subsequently showing a malig- 
nant papillary newgrowth of infiltrating voluntary muscle. 
A full course of irradiation therapy reduced the size of the 
goitre by two-thirds. It became harder and more fixed. 
Some stridor also developed and had persisted, but other- 
wise the patient had remained well. 


Papillary Carcinoma of the Thyreoid with Cervical 
Lymph Gland Metastases. 


The third case in the group was one of papillary 
earcinoma, metastatic in the cervical lymph glands from 
a small primary growth in the substance of the homolateral 
lobe. of the thyreoid. Examination of the specimen and 
sections showed a rather well-differentiated nodule in the 
substance of one lateral lobe of the thyreoid. It was not 
sufficiently large’to distort the normal shape of the lobe. 
The nodule consisted of colloid-filled vesicles with little 
evidence of papillary formation. In the related lymph 
glands, however, there were metastatic deposits of typical 
papillary carcinoma. The specimen and sections demon- 
strated the possibility of overlooking the primary growth 


in such cases, which were often formerly described as 


examples of “malignant lateral aberrant thyreoids”. 


Gastro-CEsophageal Cancers. 


Dr. Rundle then presented pre-operative and post-operative 
X-ray films, specimens and microscopic sections illustrating 
the surgicai techniques used for resecting gastro-cesophageal 
cancers in various sites. 


High CQsophageal Resection with Supraaortic 
@sophago-Gastrostomy. 


A woman, aged forty-six years, who also suffered from 
Raynaud’s disease, remained well ten months after the 
resection of an advanced ulcerated carcinoma located just 
below the level of the aortic arch. The case has been 
reported in detail elsewhere. 


Low Césophageal Resection with Infraaortic 
@sophago-Gastrostomy. 


A woman, aged sixty-two years, of Russian origin, had a 
five months’ history of steadily progressive dysphagia with 
more recent regurgitation and loss of weight. X-ray examin- 
ation following swallowing of a barium bolus showed typical 
irregular narrowing of the lower end of the csophagus, and 
a biopsy taken through the cesophagoscope established that 
the growth was an anaplastic squamous carcinoma. Early 
in September, 1949, through a left thoraco-abdominal 
incision, the cardiac end’ of the stomach and lower part of 
the csophagus to a point two inches above the growth were 
resected, continuity being restored by cssophago-gastrostomy 
at the proximal end of the remaining portion of the stomach. 
Convalescence was complicated by empyema thoracis on the 
left side, but the patient was eventually discharged from 
hospital relieved of her symptoms. It was regretted that no 
recent follow-up examination had been possible. 


Total Gastrectomy with Cisophago-Jejunostomy. 


A woman, aged sixty years, who had had pernicious 
anemia for twelve years controlled by modern treatment, 
first noticed gnawing pain in the pit of the stomach in July, 
1950. Subsequently she lost her appetite completely and 
began to lose weight. On February 21, 1951, she was 
admitted to hospital. Her general condition was good, though 
some pallor and wasting were evident. A mass was palpable 
in the epigastrium slightly to the left of the mid-line, and 
the radiologist reported “an extensive filling defect indicating 
a carcinoma involving the greater part of the upper half of 
the stomach, with fixation of the organ in this region”. On 
March 5, after preparatory treatment, the. lesion was 
explored through a left thoraco-abdominal incision; an 
extensive carcinoma of the stomach invading the paracardiac 
glands and pancreas was found. The lesion was movable, 
and therefore a palliative resection was carried out (total 
gastrectomy, splenectomy and partial pancreatectomy with 


. esophago-jejunostomy and entero-anastomosis). Examina- 


tion of the specimen showed a huge fungating carcinomatous 
ulcer of the cardia extending to within four centimetres of 
the pylorus. There were metastases in the regional nodes. 
A left hzemothorax developed after the operation and 
required repeated aspiration, but the patient was discharged 
from hospital on the twenty-second post-operative day. As 
early as the fifth day she had said that she was able to taste 
and enjoy her food for the first time in many months, and 
up to the present time she had remained very active and 
well. 


Carcinoma of Rectum with Invasion of Cervix and 
Vagina: Carcinoma of Hepatic Flexure of Colon. 


Dr. Rundle then presented a single woman, aged fifty 
years, who had been shown at the British Medical Associa- 
tion clinical meeting at the Royal North Shore Hospital in 
June, 1950, when she had gained fifteen pounds in weight 
and obtained relief of symptoms after radical excision of an 
extensive carcinoma of the rectum. Dr. Rundle said that 
in mid July, 1950, the patient’s colostomy, which had 
previously acted regularly each day, suddenly stopped 
functioning, and she developed colicky abdominal pain and 
generalized distension. A wash-out through the colostomy 
gave only temporary relief, and early in August, 1950, she 
had had to be readmitted to hospital because of severe 
vomiting. The vomitus, at first bile-stained, had become 
brownish in colour and for two days before admission “fluid 
gushed up in pints”. Examination had shown that she was 
pale, rather dehydrated and in considerable distress, com- 
plaining of severe abdominal pain referred chiefly around 
the umbilicus. The abdomen was generally distended, and 
no masses were palpable. It was thought that a loop of 
intestine had become obstructed round her wmid-line 
colostomy, and Wangensteen suction and _ intravenous 
therapy were instituted. Two days later the colostomy acted 
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profusely, and she was greatly relieved. However, symptoms 
and signs of obstruction kept recurring, and on August 22 
the abdomen was explored. The previous operation site in 
the pelvis showed no evidence of recurrent growth, and the 
related lymph nodes were not enlarged. But in the region 
of the hepatic flexure a small ring cancer was found. An 
ileo-transverse colostomy was performed, followed three 
weeks later by a right hemicolectomy. Examination of the 
specimen showed a small ring cancer, which on microscopic 
examination proved to be an adenocarcinoma. The sections 
indicated that it was an independent primary carcinoma. 
The patient had remained very well since. The colostomy 
was acting regularly, and she had gained two and a half 
stone in weight. 


Portal Hypertension Treated by Lieno-Renal Shunt. 


Dr. Rundle lastly presented a man, aged thirty-six years, 
who had been referred to him by Dr. Hales Wilson because 
of persistent severe hzematemesis due to portal hypertension. 
Five months previously the patient had been admitted to the 
Mater Misericordie Hospital with a hzemoglobin value of 
18% following repeated hzematemeses for three days. Despite 
further hgematemeses after admission to hospital he was 
gradually resuscitated by massive transfusions and was 
eventually discharged to his home. However, later the same 
day he had a further profuse hematemesis and was 
immediately readmitted to hospital and given further mas- 
sive transfusions. He gradually improved, though melena 
continued for six weeks. He was considered suitable for 
a lieno-renal shunt operation and was accordingly trans- 
ferred to the Royal North Shore Hospital. For some six 
months prior to the first hematemesis he had been drinking 
heavily, and examination showed the liver to be enlarged 
almost to the umbilicus. Biochemical tests of liver function, 
however, provided no evidence of gross damage. Distended 
veins were visible in the hypogastric and _ periumbilical 
regions of the abdominal wall, and the result of a test of 
the feces was strongly positive for occult blood. The blood 
hemoglobin value was 8:2 grammes per centum. This was 
raised to normal by further transfusions before operation. 
On August 31, 1950, through a left thoraco-abdominal 
incision, a greatly enlarged spleen was removed, and the 
cut end of the splenic vein was anastomosed to the upper 
side of the left renal vein. The splenic vein was embedded 
in the tail of the pancreas right up to the hilum of the 
spleen, and a sufficient length of vein had to be dissected 
free to bring down over the front of the pancreas for the 
shunt. Pressure readings from a vein on the greater 
curvature of the stomach and from the splenic vein when 
the abdomen was first opened had given an average value 
of 52 centimetres of water. Dr. Rundle said that post- 
operative convalescence was uneventful and the patient had 
since gained weight, returned to work, and been free from 
further hemorrhage. An excretion pyelogram showed no 
evidence of deficient function on the left side, and the 
result of a test of the feces for occult blood was negative. 


Traction Injury to the Left Brachial Plexus and 
Subclavian Artery. 


Dr. T. F. Rose presented a man, aged thirty years, who 
had fallen out of a railway carriage in December, 1948, and 
as he fell had grabbed a stanchion, so that his body weight 
was suspended momentarily by his left upper limb. When 
examined shortly afterwards in hospital he had had a com- 
plete left brachial plexus palsy. In addition, Horner’s syn- 
drome was present, with an injury to the subclavian artery 
characterized by a cold pulseless extremity and a non- 
pulsatile tender swelling in the left posterior triangle just 
above the clavicle. Dr. Rose said that the swelling had 
subsided within a month, and there had been no subsequent 
evidence of aneurysm. The swelling was probably due to 
thrombosis of the vessel with perivascular hemorrhage. The 
brachial plexus injury was a traction injury of the whole 
plexus including its sympathetic components. There was 
loss of all sensation and motor power from and including 
the shoulder down the injured arm. An X-ray examination 
of the region involved showed no bony injury. It was 
decided that exploration of the plexus would do little good 
(a decision agreed to by several consultants), as the injury 
must be very near the cord (on the evidence of the Horner’s 
syndrome). In addition, the injuries were due to axonotmesis 
rather than neuronotmesis, so that there might be little 
external evidence of injury to the nerve trunk. Amputa- 
tion was suggested, but it was declined by the patient, who 
was fortunate in being in a position where the useless arm 
was not a handicap or danger. Over the subsequent two 


and a half years, the sympathetic tone had been returning, 
and sensation to pinpricks had returned down to the elbow. 
The trophic changes in the hand and fingers had lessened. 


Certain muscle movements were returning, namely, those 
of the serratus anterior, rhomboideus major and minor, 
supraspinatus and infraspinatus, latissimus dorsi, teres 
major and minor, pectoralis major, deltoid, biceps, brachialis, 
triceps, brachioradialis and flexor carpi radialis. The move- 
ments were mostly only a flicker and had appeared in the 
past six months. Nevertheless, it would be interesting to 
see what progress, if any, would be made. During all the 
time he had been assiduous in keeping his joints moving 
passively. The only disability was the frequent occurrence 
of severe causalgia-like pains. The Horner’s syndrome was 
still present and the radial pulse still absent. ° 


Changes due to Hypopotasszemia Caused by Post-Operative 
Vomiting. 


Dr. Rose’s second patient, a man, aged thirty years, had 
suffered from a large prepyloric ulcer for four years, which 
caused gradually increasing pyloric stenosis, accompanied 
by hypoacidity in the last year. A partial gastrectomy 
(two-thirds in extent with removal of the ulcer) was per- 
formed with an antecolic right-to-left anastomosis. The 
procedure was complicated by post-operative obstruction ot 
the efferent loop due to a retrograde intussusception of the 
jejunal mucosa, later successfully cured by gastrotomy and 
excision of the redundant mucosa. There was loss of fluid 
and electrolytes, but fluid and sodium balance was main- 
tained by venoclysis. However, as the patient became very 
weak electrocardiograms were made to determine if hypo- 
kalemia was present. They were able to be compared with 
a normal pre-operative electrocardiogram prepared because 
of a mitral systolic murmur. They showed hypopotassemia 
(Dr. Douglas Anderson’s report), which was relieved in 
three days by potassium chloride given in a dose of two 
grammes daily by the intravenous route for two days, and 
then by mouth for a further two days. Subsequent electro- 
cardiograms showed great and rapid improvement. Dr. Rose 
said that a low serum potassium level might produce many 
different electrocardiographic pictures, but the patient had 
one of the typical ones, namely, one with a flattened 7’ wave 
in Lead I and an inverted T wave in Lead II. In the absence 
of a flame photometer the electrocardiographic tracing was 
a quick, if rough, way of determining potassium loss. That 
might occur after any uncomplicated gastrectomy and was 
due to increased secretion (Williamson et alii). Consequently, 
it was especially liable to occur in a patient with a com- 
plication such as the patient under discussion. 


(To be continued.) 


Dut of the Past. 


In this column will be published from time to time 
extracts, taken from medical journals, newspapers, Official 
and historical records, diaries and so on, dealing with events 
connected with the early medical history of Australia. 


SURGEON JAMISON TO GOVERNOR KING: 


Parramatta, May 21st, 1804. 


Sir, 

ble to your Excellency’s Orders I have examined 
Jackson’s Child and am fully of Opinion that the Vaccine 
Inoculation has succeeded in that instance: It is twelve 
days since the Child was inoculated, and Mr. Savage*® has 
taken the Vaccine matter from the pustule, which has much 
altered the appearance, notwithstanding I am convinced 
that it is the true Vaccine Pock. 

I have, &c., 
THOs. JAMISON. 


GOVERNOR KING TO LORD HOBART. 


14 Aug., 1804. 
My Lord, 


At the moment of closing my letter of the 19th May last, 
I had the satisfaction of informing your Lordship that the 
vaccine matter brought by the COROMANDBL had suc- 
ceeded in one instance, which I am happy now to confirm. 


1From the original in the Mitchell Library, Sydney. 
2 Savage was a protégé of Edward Jenner. 
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Upwards of 400 children have received the infection, and I 
am hopeful that the medical gentlemen will attend to my 
direction in being careful to keep it going, as it is to 
great a blessing to loose [sic] now we have obtained it. 
The matter has been sent to Norfolk Island and Hobart’s 
Town where I have no doubt of its succeeding as well as 
it has done here. 
I have, etc., 
KING. 


Correspondence. 
DENTAL SEPSIS. 


Sir: Dr. Morris C. Davis and Dr. A. P. P. Amies are to 
be congratulated on their valuable contributions in Tuer 
MEDICAL JOURNAL OF AUSTRALIA of September 15, 1951. 

One might have hoped that the danger of tooth extraction 
during pregnancy in the presence of dental sepsis had been 
emphasized. There is great hazard in letting loose the 
Streptococcus viridans into the blood-stream, especially 
when there has been a history of rheumatic fever. 

Two women were admitted to King George V Hospital, 
one in July, 1948, and the other in January, 1949, both 
suffering from subacute bacterial endocarditis. The former 
recovered, and her pregnancy terminated normally with 
the aid of penicillin treatment. But the latter responded 
poorly to this treatment, and although delivered of a living 
infant, died from a thrombosis in the abdominal aorta. This 
case had no history of any rheumatic fever or heart disease. 
Both cases became ill after tooth extraction, and blood 
culture was, positive for Streptococcus viridans in both. 

It would be in the interest of all expectant mothers if 
their dentists consulted with the doctor in charge of her 
when extraction of infected teeth is under consideration. 

Yours, etc., 
141. Macquarie Street, D. CUNNINGHAM. 
Sydney, 
September 26, 1951. 


SULPHONAMIDE THERAPY. 


Sir: With the advent of “Gantrisin” (sulphisoxazole), safer 
sulphonamide therapy can be assured the public of this 
country. It is a substance of high solubility, with a low 
incidence of toxicity and conjugation. Obstruction by 
crystals has not been observed, and coincident administra- 
tion of alkalis is not necessary. It is soluble in both acid 
and alkaline urines. 

On the other hand, sulphathiazole, despite its high con- 
centration in the urine on excretion, is liable to acetylation, 
and the last two cases admitted to one of the public hos- 
pitals which I visit were anuric because of obstruction by 
crystals. In the United States this drug was excluded from 
the list of new and non-official remedies in 1949, because of 
the risk associated with its use. 


I feel this warning is necessary as sulphathiazole appears 
to be in general use in this country. 
Yours, etc., 
135 Macquarie Street, 


Sydney, 
September 26, 1951. 


KEITH KIRKLAND, F.R.C.S. 


RETIREMENT OF MATRONS AT BRISBANE 
HOSPITAL. 


Sir: I shall be grateful if you would draw attention to 
readers through your columns that the General Matron 
(Miss C. Sorensen) and the Deputy General Matron (Miss 
H. McGavin) of the Brisbane and South Coast Hospitals 


Board will retire at the end of this year. Naturally we . 


wish to give each a splendid presentation fitting to their 
long and good service. I expect that many past medical 
officers of the hospital will wish to join in subscribing. Any 


DISEASES NOTIFIED IN EACH STATE AND TERRITORY OF AUSTRALIA FOR THE WEEK ENDED SEPTEMBER 15, 1961." 


New Australian 
Disease. toria. ueenslan th Western Tasmania. Northern Capital Australia.’ 
Wale % Australia. Territory.* Territory. 
oe ee ee 

Diarrhea (Infantile) 3 es 3 
Diphtheria 8(1) 4(3) 8(7) . 23 

oe e e 
juenza * * ee ° 

Measles ‘ 71(40) ‘ 7i 
Puerperal Fever 1 a 1 

Rub ) ith 14(2) 22 
scarlet Fever 19(10) ial 2(1) 4(4) oo 1(1) pen ee 47 

Tuberculosis(c) | 31(27) 2217) 24(12) 6(4) 13(12) 4(2) 100 

Fever(d) 1(1) ) is 2 

o- 2 The -o: ageened of this table is taken from the Official Year Book of the Commonwealth of Australia, Number 37, 1946-1947. Figures in parentheses are those for 

metropo area 
not av: 


* Figures ailable. 
* Figures feoomplts owing to absence of returns from the Northern Territory. 


* Not notifiable. 


Includes all f Includes 
) Includes Mossman and Sarina joven. . (b) Notifiable disease in Queensland in females aged over fourteen years. (c) 5 a f=. (d) Inman 


‘a 
entero fever, fevers and other Salmonella infections. (e) 
para-Weil’s 


scrub, aie on and tick typhus. (f) Inc 
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subscriptions to this end will be welcomed by the secretary. 
It is requested that cheques, postal notes et: cetera be made 
payable to “Matrons’ Presentation Committee”. 
Yours, etc., 
D. C. Fison, 
Chairman, Matrons’ Presentation 

Brisbane Hospital, Committee. 
Brisbane, 

September 27, 1951. 


ost-Oraduate Cork. 


MELBOURNE PERMANENT POST-GRADUATE 
COMMITTEE. 


Dr. Paut Woop, O.B.E., M.D., F.R.C.P., Dean of the 
Institute of Cardiology, National Heart Hospital, London, 
will visit Melbourne during October, 1951. The visit will 
extend over approximately two weeks from Monday, October 
15, to Friday, October 26. Dr. Wood will deliver the fol- 
lowing lectures té the general body of the profession at 
8.15 p.m. in the Medical Society Hall, Albert Street, East 
Melbourne: 

Monday, October 15 “Ischemic Heart Disease.” 

sia + October 23: “Mechanism and Treatment of Heart 

ure.” 

Dr. Wood will visit each of the general teaching hospitals 
at arranged times to discuss problems in cardiology with 
the honorary medical staffs, and will take an active part 
in the post-graduate meeting to be held at the Royal Mel- 
bourne Hospital from October 24 to October 26, giving an 
address on “Auscultation of the Heart” at 2.30 p.m. on 
Wednesday, October 24, and a demonstration of cardiac 
cases at 4.15 p.m. on Thursday, October 25. 

A fee of 10s. 6d. will be charged for each of the lectures 
in the Medical Society Hall; this is payable to the Mel- 
bourne Permanent Post-Graduate Committee. 


Ciniversity Intelligence. 


UNIVERSITY OF MELBOURNE. 


THE fifth Mathison Memorial Lecture in Medical Science 
will be delivered by Sir Neil Hamilton Fairley, C.B.E., F.RS., 
M.D., D.Sc., F.R.C.P., F.R.A.C.P., F.R.C.P.E., at 8.15 p.m. on 
November 12, 1951, in the Anatomy Lecture Theatre, 
University of Melbourne. The subject will be “Chemotherapy 
in Tropical Diseases of Importance in Australia”. 

Professor R. Douglas Wright has been reelected Dean of 
the Faculty of Medicine for 1952. 


Motice. 


COMPLIMENTARY DINNER TO Dr. NORMAN 
McALISTER GREGG. 


To honour Dr. Norman McAlister Gregg and to com- 
memorate suitably his highly significant and widely 
acclaimed clinical investigations, members of the medical 
profession are invited to join the following in tendering to 
him a dinner: Harold Dew, A. J. Collins, Lorimer Dods, A. 
Holmes 4 Court, K. W. Starr, Dixon Hughes, T. Y. Nelson, 
Gordon Lowe, Basil Riley, T. H. Small, S. H. Lovell, W. E. 
Fisher, C. V. Salisbury, Arnold Lance, A. E. F. Chaffer, 
John A. Pockley, D. A. Williams, Gregory Flynn, W. M. C. 
MacDonald. 

The dinner will be held on a date early in December, 1951. 
Those desiring to be present are requested to send their 
names without delay to Dr. W. M. C. MacDonald, 189 
Macquarie Street, Sydney. Further particulars will be made 
known as promptly as possible. 


Mbituarp. 


JOSEPH HORACE DOWNING. 


WE regret to announce the death of Dr. Joseph Horace 
Vane which occurred on September ad 1951, at Kyneton, 


‘Pominations and Elections. 


THE undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Bannon, Paul Edward, M.B., B.S., 1951 (Univ. Sydney), 
4 Cabramatta Road, Mosman. 

Cope, Thomas Ian, M.B., B.S., 1950 (Univ. Sydney), 66 
Wallis Avenue, Strathfield. 


Diarp for the Month. 


oui | South Wales Branch, B.M.A.: Medical Politics 


ttee. 

17.—Western Australian Branch, B.M.A.: General Meeting. 
18.—New South Wales Branch, B.M.A.: Clinical Meeting. 
18.—Victorian Branch, B.M.A.: Executive Mee ting 
18.—South Australian Branch, B. — Joint Meeting with 

the Pharmaceutical Guild 
23.—New South Wales Branch, B.M.A.: Ethics Committee. 
24.—Victorian Branch, B.M.A.: Council Meeting. 
25.—New South Wales Branch, B.M.A. : renee Meeting. 
25.—South Australian Branch, B.M.A.: Branch Meeting. 
26.—Queensland Branch, B.M.A.: Council Meeting. 


Wedical Appointments: Important Motice. 


MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first ps Boas | 
with the Honorary Secretary of the Branch concerned, or with 
the Medical Secretary of the British Medical Association, 
Tavistock Square, London, W.C.1. 

New South Wales Branch (Medical Secretary, 1385 Macquarie 
Street, Sydney): All contract practice appointments in 
New South Wales. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
East Melbourne): Associated Medical Services Limited; 
all Institutes or Medical Dispensaries ; Australian Prudential 
Association, Proprietary Limited’; Federal Mutua) 
Medical Benefit Society ; Mutual Nationa) Provident Club ; 
National Provident Association ; Hospital or other appoint- 
ments outside Victoria. 

Queensland Branch (Honorary Secretary, B.M.A. House, 
Wickham Terrace, Brisbane, B17): Brisbane Associated 
Friendly Societies’ Medical Institute ; Bundaberg Medica) 
Institute. Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, 
their own interests, to submit a copy of their Agreement to 
the Council before ‘signing. 

South. Australian Branch (Honorary Secretary, 178 North 
Pee 1 Adelaide): All Lodge appointments in South 

ustralia; all Contract Practice appointments in South 
Australia, 

Western Australian Branch (Honorary Secretary, 205 Saint 
George’s Terrace, Perth) : Norseman Hospital; all Contract 
Practice appointments in Western Australia.’ All govern- 
ment appointments with the exception of those of 
Department of Public Health. 


Editorial Motices, 


Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. ginal articles for- 
warded for publication are understood to be offered to THE 
—- JOURNAL OF AUSTRALIA alone, &nless the contrary be 
stated. 

All communications should be addressed to 4 Bagge THE 
MEDICAL JOURNAL OF AU , The Printing H Seamer 
Street, Glebe, New South Wales. (Telephones: “MW 2651-2.) 

Members and subscribers are requested to notify the Manager, 
THE MEDICAL JOURNAL OF AUSTRALIA,* Seamer Street, Glebe, 
New South Wales, without delay, of any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
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